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PREFACE 


This book begins with the simplest elements of economic geography 
and pioceeds upward to those that aie most complex Eveiy where, 
howevei, it goes back not meiely to the plants, animals, and mmeials 
that piovide the basic commodities and give rise to the basic industries, 
but fuithei to the physical conditions of eaith, air, and water. It 
explains how these conditions exeit a biological effect by limiting oi 
encoui aging the giowth and development of plants, animals, and even 
human beings Then it goes on to show how the combination of 
physical conditions on the one hand, and biological conditions on the 
othei, influences the occupations, transportation, mode of life, and 
other activities of all human beings, no matter where they live 

In thus going from the simple to the complex three mam lines 
of thought aie bi aided into a single coid Along one line we survey 
the world fiom regions of low pioductivity, scanty population, and 
limited occupations to those of high productivity, where a great many 
people get a living by means of highly diveise and numeious occupa- 
tions Along another line we rise in the scale of oiganic life, beginning 
with plants and the principles which govein their distribution and 
use, passing next to animals, and then discoveimg how closely man 
conforms to the principles which govein the distribution of the rest 
of organic life The third strand in the biaided coid of this book 
consists of human occupations, which tend to be simple in regions 
of low productivity where man relies on only a few types of resources, 
but become more and more complex in legions of high productivity 
as man learns to use not only plants and animals, but also minerals of 
all sorts 

Economic geography may be approached in three chief ways— 
thiough commodities and mdustiies, through regions, and through 
principles Each of these approaches has advantages, and each, if 
piopeily earned out, leads to consicleiable discussion of the others. 
Neveitheless, a college couise based on piinciples lounds out the 
student’s knowledge and gives him moie insight into the subject than 
one based on either commodities, industries, or regions One reason 
for this IS that the approach by way of principles has been found by 
long experience to be the best adapted to mature students. Another 
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IS that on teaching college die average student generally knows much 
mote about the facts than about the ptinciples of economic geography. 
In the elcmentaiy school he has been ctammed with facts about com- 
modities and legions Newspapeis, books, maga2ines, movies, and the 
ladio liaie all deluged him with such facts. In college, therefore, the 
student is leady foi a caieful study of basic principles in older that 
the facts, so fai as he lemeinbeis them, may become useful tools, and 
also in 01 del that futuie facts may tall into pigeonholes where they 
can icadily be found and used College geogiaphy has outgrown the 
stage wheie it is a meie expansion of the memory work of younger 
yeai s. 

One of the special featines of the book is its analysis of the prin- 
ciples which govern the use, oi occupance, of the land This is 


emphasized by dividing the eaith into aieas of varying productivity 
Aiiothei special fcatuie is the study of food ciops not as unrelated 
units, but as pai t of a great scheme ol diet. Each geographic region 
stiivcs unconsciously to suppoit all the people that its standards of 
living peimit. It staves, again unconsciously, to raise the food piod- 
iicts winch will most neaily provide a balanced diet and yet be 
sufficient to suppoit the entire population This means that the 
dilleieiu paits of the woild vaiy enoimoiisly both in diet and m the 


eilect of the diet on human vigoi. Still anothci featuie is a study of 
the way in which the climate, soil, vegetation, domestic animals, diet, 
disease, social oiganization, density of population, and other factors 
of an) given legion combine not only to favor certain pioducts and 
indiistiies at the expense of others, hut also to give human beings 
difleieiit degrees of eneigy and dilfeient standards of living 

The latei pait of the book contains a discussion of manufacturing, 
m which the United States is singled out foi extensive treatment by 
a new method Since the pioducts of manufactuung and the food and 
law niateiials needed in industnal communities arc the main reasons 
fen tiade, it is logical to devote the last chapters of the book to cities 
tiade, and tianspoitation Cities and their hinterlands sum up a 
laige pait of economic geogiaphy 

The piesent volume is the fourth in winch the author has attempted 
to anal>-ze the pimciples of economic geogiaphy In the first two, both 
of which weie called Bumiess Gcogmphy, he had the assistance of 
Piofessoi Flank E Williams of the University of Pennsylvania In 
yt amd, Economic and Social Geogiaphy, he was assisted by both 
lofcssor llilhains and Professor Samuel van Valkcnburg of Claik 
Umvcisity. In the present volume, although most of the material is 

ely new. the autlioi has drawn on the earliei books wheiever it 
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seemed desirable to do so. Therefoie in a ceitain sense Professois 
Williams and van Valkenbing aie co-authors of this book The same 
may be said in another way of Professor Stephen S Vishei of Indiana 
University After the first draft of the volume was completed, he 
went ovei it most caiefully, making liteially hundreds of suggestions 
as to matteis of fact and style Some evidence of his efficient work 
appears on almost eveiy page Professor Meredith F Buirill of the 
Oklahoma Agricultmal and Mechanical College has likewise lead the 
maniiscnpt and made many most valuable suggestions To all these 
fnends, and to various others who have made helpful suggestions, the 
author feels a deep sense of gratitude. 


New Haven, Conn 
May, i^ifo 


E H 



Notl Foi a hbt of illuitrations .iiid tables see the Iiide\ under the headings 
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PRINCIPLES OF 
ECONOMIC GEOGRAPHY 

PARTI 

THE SCOPE OF ECONOMIC GEOGRAPHY 

Chapter I 

A SAMPLE PRODUCT 

1 The Science of Geography The ccntial theme of geography 
IS the explanation of the pait played by the lands, the waters, and the 
air in causing the plants, animals, and people of one region to difiei 
from those of other regions Geography consists of lour main parts 
One, called physical geogiaphy, deals with the physical facts of natuie, 
including location, telief, minerals, soils, waters, and climate. The 
otheis deal with the three great foims of living oigamsms, namely, 
plants (phytogeography), animals (zoogeogiaphy), and man (anthro- 
geogiaphy) This last, more commonly called human geogiaphy, 
is by far the most widely studied It deals with the distubution of 
man and his works, habits, and activities It has many sections— 
political, social, cultuial, medical, and historical Economic geog- 
iaphy IS still anothei section, one of the most important 

3 Economic Geography deals with tlie distribution of all sorts of 
mateiials, lesources, activities, institutions, customs, capacities, and 
types of ability that play a part in the work of getting a living Farm- 
ing, manulacturing, and tiade are the mam methods of getting a 
living Hence economic geography combines three main phases— 
agncultuial, mdustiial, and commercial— but mining, lumbering, and 
fishing must also be considered Economic geography, like every other 
branch of the subject, cannot be separated from physical geography 
Its mam pioblem is to discover the ways in which the distribution of 
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phTsical conditions influences the distiibutwn of the methods by 
which people satisfy their need for food, clothing, shelter, tools, and 
othci pioducL', 

3 Rcibbuc a PaoLLEM IN Economic Geography In this chapter 
ive shall study a single coinmochty as a sample of the way in winch the 
economic geogiaphy of a pioduct depends on the combined effect of 
nattual icsouices, stage of human cultuie, and degtee of human energy 
hfoie than fotu centniies ago Columbus found the Indian children 
of Veuetuela bouncing elastic balls made of the diicd latex, oi gummy 
sap, ot cel tain tiecs When samples were taken to Eutope, it was found 
tliat they would rub out pencil marks This fact, together with the 
mistaken idea that Columbus had found India, caused llie latex to be 

called "India rubber ” It did 
much more, for iL created a 
new use and a remote market 
foi a piodticL winch had 
huheito been of little value 
Nevcitheless, foi tlnee cen- 
tiuies the product was little 
used, lor rubber balls and 
eiaseis weie not in gieat de- 
mand After i8oo the im- 
poitante of lubhei inci eased 
giadually, bui not in a way 
to attiact much attention 
During the present ccntuiy, 
however, a diamatic increase 
m the use of rubber has 
changed the economic gcog- 
laphy not only of that product, but also ol other impoitant human 
activities, esjietially transpoi tation 

4 d lie Growing Demand tor Rubber The gi eat change in the 
etonoinic gcogiaphy of rubber was the result of inventions among 
people fat removed from the places whcie rubber grows naturally 
It began when Mackintosh, a Scotchman, found that cloth could be 
mated with iiibbcr and become waterproof His “mackintoshes,” 
hovvevei, ireie not satisfactoiy umd Goodyear, an Ameiican, dis- 
toveicd in 1839 *^bat luhbei can be "vulcanized,” oi haidcncd and 
made pliable by melting it with sulphui Rubber boots, overshoes, 
and raincoats then became common in western Eutope and the 
Emopeanwed jiarts of the test of the world. This was followed by 
the use of nibbei foi solid tnes on carnages, then Cor pneumatic 
tues on bicycles, and finally by tJie tiemendous demand due to the 
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the native home of rubber 
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automobile In A4 * notice how shaiply the production of rubbei rises 
alter 1914 The fact that the mam uses of tubbci and practically all 
the inventions that have mcieasecl its value aic laigcly confined to 
cool tcmpeiatc climates, whereas the product itself lemains tropical, 
illustiates one of the most impoitant piinciples in economic geography 
No matiei whete a p)oduct may otiginate, its greatest benefits tend to 
go io the parts of the world where civilization is highest and wealth is 
most abundant Only a few pioducts can be found of which this 
IS not tiue 

5 Although the increased use of lubbei benefited some people, it 
harmed the produceis oi lubber in the Amazon Basin Until 1910 
piactically all the world’s lubbei was gatheicd by Indians horn wild 
rubber tiees in the Amazon Basin and othci paits of tiopical Ameiica. 
The glowing demand for this wild pioduct giadually mtioduced a 
new type of economic life among the Indians In leading what follows, 
beai in mind that we are desciibing the impact of a highly developed 
exchange economy upon an almost puie subsistence economy On gin- 
ally the woid “economy” meant “way ol life ” It is used in this sense 
by economists and in this book One of the mam types is the pure 
subsistence economy in which each family pioduccs piactically every- 
thing that It uses, as among the Eskimos, Aiabs, or pooiei people of 
India At the opposite exticme stands the exchange economy in which 
people buy praciically eveiything that they use, like city-dwellers 
everywhcic, and even the faimeis ol advanced countiics when they are 
very piospcious When an exchange economy is suddenly mtioduced 
into a subsistence economy, it geneially makes gicat difficulty, although 
not always so gicat as in the picsent case 

6 The Native Home of Rubber The geographic enviionmcnt in 
the Amazon Basin consists of a vast plain through which lun many 
large, sluggish livers Laigc sections aie so low and flat that they are 
often flooded at high watei These lowest aicas aie covered with dense 
tropical ioiest Other large sections of the plain stand high enough 
to be above the danger ol floods Away fiom the livers they may 
merge into hills The higher areas aie mostly covered with trees, but 
in some places the foiests are broken by open grassy expanses Because 
of the low latitude and low elevation, the air is always warm, and the 
temperatuie duimg eveiy month in the year averages not fat from 
80° F, falling to 75° or veiy laiely to 70° by night, and using to 

* Thioughout this book a capital letter followed by a mimbcr indicates that 
an illustiation will be lound m 01 near the paragraph indicated by the niim- 
bei "A” indicates the first such illustiation, "B” the second, and so on The 
figuic numbers do not refer to pages 
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85° or occasionally 90° by day The equatoiial location of the great 
plain causes lain to be abundant at piactically all seasons This gives 
use to luxuiiant, dense vegetation and abundant insect life 

7 Primhive Meihods OF Gahiering Rubber. The rise and decline 
of the wild rubbei industiy illustiate what often happens to an in- 
dustry in an environment winch is favorable to a certain product, but 
not to the people who produce it The low, flat, warm, wet, and 
monotonous geogiaphical environment of the Amazon Basin oheis 
many possibilities which man might utilize Thus far, however, few 
of them have been developed, and until rubber became impoitanl a 
subsistence economy pi evaded almost completely The first step in 
developing an exchange economy came when Brazilian and Portu- 


gucsc-Aiiieiitan tiadeis began puichasing lubber for expoit on a laige 
scale They established little stoies and waiehouses along the slow- 
moving tiojiical iivets on banks high enough to be out of danger at 
high watet .Suclt banks are none too ntimeiotis Then the traders 
got hold of Indians, and by offering tliem cheap European goods, at 
puces which weie really exoibitant, peisuaded them to work, and 
then to spend their earnings at little stoies Thus an exchange 
economy suddenly began to leplace a subsistence economy At fiist 
the new woik fitted the habits and temperament of the Indians, and 
theic was no laboi problem Laiei, as the demand mcreasecl, the 
woik no longer fitted the Indians, and there aiose a stienuous pioblem 
which IS a good example of the pait played by labor in the develop- 
nient of the tiopics ^ 


8. Swamps, foiests, and insects, when taken together, make it diffi- 
cult to ti averse the Amazon lowland The mam method of trans- 
pouation, even today, is by boat on the iivets Otherwise piactically 
the only way to tiavel is on foot on tcmpoiary trails which are quickly 
choked by the luxtniaiU vegetation In tropical forests large numbcis 
of tiees of one kind do not gtow in groups as do our pines, maples 
oaks and biidies, each kind, as a rule, is widely scattered!^ with a single 
tiee heie and anothe: there, among scoies of other kinds Elence in 
01 del to find rubber tiees an Indian had to wander widely Often he 
climbed some high tiee, located whatever tubbei trees ha/pened to be 
.n fiom .« top, and hu„.ed lo, d,em Th., ZtZX 

e to piocuie food according to then old, primitive subsistence 
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9 Nothing in the past mode of life of the Indians had ever obliged 
them to work steadily The ones who succeeded best in getting a 
living, and in bunging up families, had not been those who woiked 
steadily, but those who were most clever in finding game, nuts, fruits, 
and seeds Thus the biological inheiitance, the training, and the 
health of the Indians combined to make them mentally and physically 
unfit for steady work day after day A few houis of lubbei gathering 
each day at occasional intervals harmonized with these conditions, but 
undei such circumstances the small number of Indians living in the 
Amazon Basin could not possibly supply rubber enough when people 
in large numbeis began to travel on lubber tires 

10 Effect of High Prices With the inci cased demand for tires, 
the price of rubbei went up rapidly between 1900 and 1911 (A4) 
This introduced a new labor problem and a new type of life m the 
Amazon Basin The big lubber dealeis in the United States and 
western Euiope urged their South American agents to send more lub- 
ber The agents uigcd the tiadeis, and the traders pcisuadcd the 
Indians to give uji their old mode of life, bring then families to live 
neai the trading stations, eat corn and beans bought from the traders, 
and devote all their time to gatheiing lubber This exchange economy 
with Its new mode of life, more strenuous work, and new diet injuied 
the health of the Indians, raised the deathiate, and diminished both the 
efficiency and the supply of labor The traders caied nothing for this, 
and began to kidnap and even torture the Indians 111 order to force 
them to collect more rubber This made it still harder to piocuie 
lubber, and also lowered the quality of the pioduct The Indians in 
their ignoiance, or haste, cut the baik too deeply, thus killing many 
trees So year by year they had to go faither into the forest, and more 
woik was needed for each pound of lubber 

11 Rubber Plantations While all this was happening in the 
native home of rubber, the English, who were at fiist the chief useis 
of the pioduct, began studying the pioblem They learned that 70 
or more tropical plants, and some outside the tropics, will yield rubber. 
The best of these from the standpoint of growth, yield, and quality is 
Hevea b-taziliensis, which glows wild only around the southern tribu- 
taries of the Amazon The Brazilian government imposed heavy taxes 
on the expoiL of rubber It also tiled to create a monopoly by pi event- 
ing tne seeds of hevea from being taken out of the countiy This 
illustiates one way in which governments influence economic geog- 
raphy The British, on the other hand, wanted to proem e rubber 
cheaply and to control their own supply without paying taxes on it 
Thus it happened that about 1875, Sir Hemy Wickham succeeded in 
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nng 70.000 hevea seeds ftom the cntmtrs ,n 1 ,mdnr» 

^ there were over 2,000 young plants nt gtevnhm.s, s Mom ot 
i were sent to Ceylon They flotuisliccl ihctc, but onh a h w n* w 
weie planted fov moxc than 35 yeai-s. AUci oj"*’- ihv 

Unciease m automabiks caused px.ces to s.un, as apjaais t,i \3. 
by into the pnce was mote than a tiollai per puiud at Surptianr 
two dollais at New Yoik. That year, foi the lust mne. phuttaijon 
,ei appeared m stgiiihcaiu quauuties on (he w<uld itiatkM. alunU 
to tons Since then pioduction has ntcieased ui.i.l u anmu.it, o. 
illion tons a year Wild uibber. on tin- coiuiaiN. l.as d..luu d 
I 83,000 tons m 1910 to less than 20,000 at i«c'sint, .itnl imi mm h 
- than hall of this now comes fioin Iha/il. As pioilmtnm has 


;ased, the puce in genei al lias dedniod (A j) 

2 Almost half of the woild’s luhhet <onu-s rimu nimdi Mala\a. 
i region, togechei with Ceylon, souiliwestei a India, Uiuivh Nonli 
leo, and other Biitisli possessions in the Kasi ludn now ‘.upjdu s 
re 60 per cent of all the lubbei. Ihe Duuh t oh urn s ol Sumaii.i 
Java supply the greatet pait ol the H'liiaindei. \ small amottiif 
e,s fiom the Philippine Islands, about J pei t eal lioin i tpi.Kot ml 
ca, and about a per cent fioin newly t‘sialj)is]ii d plant, iiiotts in 
il and othei patts of uoptcul Ameiua, 

3 Economic CHAisors Dui- 10 Kuimiu. Ihe nihhn pl.mt.uiojis 
' biought great economic changes, not only m Iba/d, Inn also 111 
Malay Pcninmla and the neigiilKtung islands, .M,itiv I in'lisloiii it, 
e Dutchmen and Ameiicaus, and a snudlei inimbei ol l-tunli. 
nans, and othei Euiopcans hate gone to itie Mahu inpon to 
» rubber .Some own plantations, oUiets .ue fediimal fiiutiiitts 
chemists A munber of Chinese hate .siaited then own jilaiiia 

s, many arc employed as oveisceis by l•,luop<^ul^. Ihe pustme 
oreigners has greatly alteiccl tlic cotuhiKUis ol liusiness. .Vnothti 
t change has come because the nauves, who gailui the l,nt\ on tin* 
nations, not only follow new occupations but hate smldenh Ini ii 
igcd into an exchange economy Since they now Jia\i' iiioiiev to 
id, they buy food, clothing, and even a few liixinii's lioiu .lino.ul. 
cover, in the Dutch lubber legions, especially .Smuaii.i, (he };oieiti 
t has distiibmcd hevea .seeds which the owiieis o( sm.dl uaiio' 
rs have planted auiuncl then thatched huts. 'Ihe stitK hast now 
luced tiecs of such si/e that thousands ol n.iiiu* l.iinui. bum; 
ber to market when puces aie high. .Smh jnues not onh t ji 
lage the natives to make the netess.uy elloit, imt also make ii 
th while loi dealeis to bothci with small Jois ol luhlni w-lmh 
oiten of pool quality This keeps down the pine, to the gie.il 
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disguM of the pl.intntiou owiU'is It tlhisti aics annihc’i hasu pnnciplo 
of C'(oiioini( gioj^iapln, iiaind). tli.U, xi'hru j})i(r', p,o tij>, llir jiioduf- 
tion Ilf (tnv inliilr trnrh In slDctid In plmrs ii’lii'w fiuidiK lion is 

(no expnouT, oi of loo jinm tjunlily, to iiuiLr il jmy oulniauly 

1,1 '1 he (‘(onoinii situation has also <haii^;i'tl hetausc ihe Fiiutpean 
and Ann'iitan luhlxi pl.intcis liasc desclopctl heitu trees and beltei 
methods in oidei to innease piodniiion jiei aiie. Aftoidin.q' to a 
lepoit puhhslnd in it|;ja, the Aineinan planieis in Noith Sumatia 
aveitigetl tdioni r|]o pounds ot iiihhei pel aiic, wliuli is tlnee ni fotn 
tinu‘s as inuih as on the <hsonleily hiilc ])lantaiions tif tlie natives. 
Mnieosci. the ipialiiy of the piodiul on ihe Anieman planiations is 
hettii. This, too, ilhistiates a geogia]>ln( jnuuiple: llif qiuihly 
of III!' ( uhiorili il fdniHs and dntnr\lii iinnnnls m tin’ diffrirnt Imits of 
l/w u'oild 1’inn‘i with thr dri^uT of /nog/rn ainoiifr ihr ficnjilr, as well 
as nnlli the jilni’w of tin' sod and ilinnitr. One leason foi the sn- 
peiioiiis til the piothution on loieign as toinpaied with n.itive plan- 
tations IS tlnit the loieign planieis have seen ih.ii it ]ta\s to have 
health), oideih, tontenled woikeistvhosiav on the pl.int.itions tlnough 
tluine latliei tlian lone Ileiite the loieigii jil.ini.uioiis nsiiall) 
.snjiplv hoitsis lot the liatue uoikels as well as loi the loieign siijiei- 
visois On die hettei ]ilaniations the name htinses no lon.et i .stand 
in the niidsi ol llu' sold. Itsei hn-edni.i’ pini’le. hut in well ki pi tleai- 
nigs wheie inosi|uii(Ks hase hide ihaiite lo hieid d he Mieanis aie 
(oiilnied in siiiooili i li.nnn Is so iliai theie :ne no h.n k w.ileis and si.ig- 
nant pools hn niostiiiito l.nsae. Ihe sw.imps aie di. lined, ami olten 
the di ain.ige din lies ate oi led lo kdl die I.u s.ie AIoi t o\ ei , il people 
heionieill with inalaiia. oi otliei inleiiious ihstsises. tin ) aie pioiii[)lly 
plated in hospitals Iheie dies aie isolaied not onls hoin otliei 
people, hut also lioni wamleiing mosipnioes whitli imghi spiead the 
infettion. 

15 I’liysii At Fscioits IN I Of V Hon 01 Ri-iuiir Ih\M\ito\s I 
Cliinair AVe iniisl now' distosei whs luhhti planiaiions hase then 
piesent disiiilmiion AVhv ate dies niainls in the M.d.is.iii 01 Fast 
Indian legion laihtt than Bi.i/d, and svhy aie thev huated only in 
ceitaiu pails ol dial lejtnmi' Among the jilissu.d l.niois ol in, in's 
eiisitontneiii < lim.iie h.is ;i tsidei elhii lliaii anyothci m delt 1 miniuft 
Ssiieie luhhei is giown. Ilesea gious only siheie the thm.iie is iini 
foiuil) Ss'.iini and svei. li does hesi svnii an asei.tf'e lenipeiatuie 
(lose lo Ho’ at .ill seasons .ind a 1. mil. ill ol .ihoiu 100 imlies ,1 se.n 
ssith no long peiiodsol dimighl. Il does not dime tvlnie die aveiage 
te[n(jei.tluie l.dls below 70 ’ lot esen a single moiidi ‘I he How oi laicK 
falls olf gieatly if the laintall diops below 'a oi ;) nuhes pet month 
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AiS-A Rubber Climate (Singapore) Coiurasiwl with tli.n itt t tiu u' 


lore than a month ot two. in A15 a tlimalc of tins Un.l .ti 
pore IS compated with the climate of Chicago Kiiu- ilm nm 



World Map ol Aie.o Climatically SuiUlilc Cm Riililjt., m 1 1 
wheie Rubber is Zau.illy Punhuid (bbur,'''"'' 

ly high tempcratuie and tlm alu.nd 1.., 1 n 

ontrast to the vaimhirro ‘U Sun.ajiotf 

ago The crapciatme and inodriaif lainlall u 

ago, The Singapoic type is found only at lotv altitudes lua' um 
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cciiMUii N( \citlu‘lcss, tlii-ic aie se\eial million sqiuuc miles o£ land 
uiicu' lim I lim.iie pcinuts ihe ^lowih oCiubbei, as appeals in Bir, 

rfi II Hrluf W'hliin (he \ast aie.is tlia( aie (Innaucally fU foi 
iiibbei, (ciiaiii poilions aie espeiially f^ood liecaiise ol then leliel. 
Rubin 1 (lies nuns lutiei on jrt nile slopes than on euliei Ilal land 
m su ep slopes In die Malay 1 ‘eninsiila die Ilal coastal lauds weie used 
at Inst, blit tins aie likely to be iiatei soaked much o[ die time. 
Ileiue die dees sulli'i liom loot loi and othee luii|^us distases. Now 
the leiuleiiis is to stait luiv [ilaiitaiions on die slopes II the slopes 
ail sleep, lioiiisei, iioi oiili, dots tlie waiei iiin oil ,so last dial even 
lelatuth shoii dij pc nods tlieck. the How of lates, btit also the sod 
is w.ished awa), Aiiotliei iiiipoiiam [lonit is that, iv'heie land .slopes 
towaiil the pievadintr winds, the an has to use to fiet ovei it. lluie- 
foie, sutli slo|H's leieise itiiii mine lejjjiilaily .it all seasons than ll.it 
aieas, Ol slojies IS lin h hue dieothei way In some [dates the [ii evatlnijt; 
winds 111 iidihei aie.is aie monsoons blowing; in o[)[)osiie diiettions at 
ddleieiii seasons Moie olieii they aie the steady ti.ide winds whuh 
blow iioiii a iiioie oi less easieily cpiaitei dining tlie liopital diy 
.st'ason .Sill h uiiids hiiiig nun tti [iioiieily e\[iosed slo[j<'s, even vvlun 
odii 1 [d.n 1 s .lie diy. 

17, III. .Slid 'Ihe leliel of the land is impoil.mi bet.itise ol its 
elleii on ilii” sod Ruliliei dels will glow in good sod and in [looi , 
pisi like hiiiiduds ol odiei dees, Imt iliey glow iiiiitli lieiiei in good 
sod .Miiili ol the gie.ii aie.i vvheie die clim.ile peimils iiiliber ti ees 
to lliiive is i oiiip.ii .iiivelv iinl.ivoi.ible hei .uise ol [looi soil. In 
vv.iiiii, wel tio[maI legnms du‘ sod on modeiale slojies is nsualiy 
hiiiei di.iii elsiuheie. .Mdioiigh ilu' soil on sin li slo|ies is giadii.dly 
w.ishi d aiv.iy. ii is held in [d.ue by die abund.uil vegetation siillit leiidy 
so ili.ii Us uppi 1 poidoa disappe.iis no lasiei than die lowei pin don is 
lepKnislud bv the deiay ol the vtndeilyiiig lock, which loiiiis flesh 
sod til die hodom of the old '1 liiis on modeiale slojies ihe lublui 
decs .ue able to glow in sod that is neiihei so young lli.n iis [ilam lootl 
IS not vet e.isily soluble, 1101 so old that the jil.iut lood h.is mosilv been 
le.tiliid an.iv liy the i.un, ^N'iieie siiili sods .ne di lived hoin daik 
volt .niit m.clei lal. as is touimoii in Jav.t, they aie bi'si of all. 

iK, Iletca dees, as ivell as odiei iiselid [ilants, ,ue h.uidii apped m 
llootliil.iiiis winch aie so.iki d wiili waiei so sieadily iliat ihe sod has 
liitle ihame 10 decay and heiome oxidi/ed liy contaii with the atr 
I'.veu wilt 11 ii heiomes old in ye.iis, such a sod m.iy still he so iinma- 
une that its [loi.ish, [ilios[ihaies, and othei v.dii.ible [ilant loods .iie 
not yet soliihle in suintieni amounts In II, il aie.is otilside ol Hood- 
plains the tiopical soils that h.ivc lemained m the s.mie [itisuiou tot 
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long periods also tend to be poor. Often they are red with iron oxides, 
a fact winch fiequently indicates that the warmth and wetness of the 
climate have caused them not only to decay almost completely, but 
also to lose piactically all their plant food through leaching In such 
“old” soils most of the plant food has been leached away by the Iiequent 
lains, and only the skeleton of a soil is left Thus the leliel of the 
land, acting thiougli the quality of the soil, gieatly icduces the areas 
that aie especially desnable for rubber 

19 IV Location in Respect to Wateituays. Having seen that the 
best place for lubbei is gentle slopes with good soil facing to windward 


in waim, moist, equatoiial climates, we next inquiie winch of the 
available aieas of this kind shall be used Ease of transportation is 
irapoitant in this respect Rubber is not used in laige quantities 
in the countiies where it is raised. It rs now so cheap that it is fairly 
heavy m piopoition to its value In 1932 the price fell so low that at 


Singapoie a pound of rubber was worth only a little more than a pound 
of steel rails If lubbei is earned far by land the cost of ti anspoi tation 
eats up the piofit Moreover, no matter in what pait of the shaded 
sections of B15 it is raised, practically all of it must be cairied across 
the sea horn equatorial regions to tire United States, western Europe, 
or Japan Tianspoi tation by water is cheap Hence a location near 
navigable watei and within easy reach of a seapoit is desnable For 
tins reason the islands and peninsulas of southeasiem Asia have a 
decided advantage So, too, do the coasts of the Caribbean Sea and 
the pans of South Ameiica near the Amazon River and its mam 
blanches In these legions many aieas with winclwaid slopes and rea- 
sonably good soil aie easily accessible to small steamships 

so V, Location m Respect to Mam Tmde Routes A good loca- 
tion foi a lubbei plantation demands easy access not only to local 
watei ways, but also to a mam tiade loute The contrast between the 
Asiatic plantations that depend on Singapore as their center and a few 
that have been staited m South America, with Paia at the mouth 
of the Amazon as then seapoit, rllustiates the matter Singapore 
today ships about two thuds of tire world’s rubber. This is irnly 
because die city lies on the way fiom Europe not only to JapaJ the 
most acme country m Asia, but to about five hundred million other 
people m Indo-Chma, the East Indies, Austialia, and China Amoiiff 
the regions wheie the climate, soil, and lelief aie light for rubber therf 
IS no other place where ships pass at such frequent intervals The 
oc»,.o„ Of „.e Malay „g,„„ on one „1 a.e woUdTlm “Ide Jiea 
eis the development of lubber plantations m still another wav The 
irequen. ,nns of „ S,ng.p„.e „=a„ „.„y pf’pt IJe Jlly' 
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Englishmen, are familiar with the place. Most people overestimate 
the advantages of places that they know and underestimate those of 
unfamiliar places. Thus many people who are unwilling to invest in 
South America or Africa, invest their money in the Smgapoie region, 
or even go there to live. 

ai The lower eastern slopes of the Andes and the eastern high- 
lands of South America are by no means so far from the United States 
and western Europe as are the Malay Peninsula and Sumatia. But 
no ocean ships come near these South American regions Even at Pari, 
some 500 to 2,000 miles from the best lubber country, the number of 
regular hneis is small The number would not be great even if all the 
ships that go from North America and Europe to Brazil, Uruguay, 
and Argentina stopped at the mouth of the Amazon But most of the 
lincis fiom Noith America and Europe to South America do not stop 
at Para That city, unlike Singapoie, lies off the main line of travel 
It offers so little business that few ships aic tempted to go theie 
Elence, in order to leach Paid without undue delay, Americans some- 
times go to Europe, or even to Rio de Janeno, and then back to the 
mouth of the Amazon On the equatoiial coasts of Afiica, wheie 
there is also good rubbei land, a similai infrequency of regular 
sailings IS the rule The reasons are the same as at Pard except that 
the active people of South Afiica aie even less numerous than the simi- 
lar people in temperate South America The mteiior portions of 
Africa that arc fit for lubber aie even moie inaccessible than those 
of South America The falls and lapids of the Congo prevent that 
river from being a good waterway 

22 Economic Factors. I Demand The economic geographer 
must pay attention to the location of the demand for rubbei as well 
as of the supply Nearly 60 per cent of the world's rubber is used by 
the United States, Great Bntain uses about 11 per cent, France 6, 
Germany 5, and Canada and Japan about 4 each This leaves only 
8 or 10 per cent for the rest of the woild If meie distance were the 
only factor, the best place for neatly two thuds of all the rubber 
plantations would be the Caribbean region, as near as possible to the 
United States and Canada The best place to supply Europe would 
be western Africa near Liberia where a few plantations aie having a 
somewhat doubtful success The black patches in B15, however, show 
that most of the plantations are in the Malay Peninsula and the neigh- 
boring islands, with only a few inconspicuous spots m the Amazon 
Basin Evidently other factois influence the location of rubber planta- 
tions much more than docs the location of markets 
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23 II Labor. Among these other factors one of the most im- 
poitant IS labor. Rubber plantations need willing, patient, faithful, 
and inexpensive workeis In tiopical South America the Indians 
are poor workers Moreover, they are so few m number that it is 
not easy to gather enough of them at any one place The people 
of ecjuatorial Africa and those of African descent in equatorial 
America, although somewhat better, aie inefficient, and not numer- 
ous On the other hand, the people of the Malay Peninsula and of 
parts of the East Indies, such as Java and Sumatra, ate numerous, 
and vie with those of continental India and Ceylon as the best of 
tropical workers Geneiations of labor, especially in the nee fields, 
have giadually eliminated the families that failed to work haid 
enough Then, too, Chinese immigiants, who excel the tropical 
people in steadiness and mental alertness, aie numerous m the Malay 
legion Thus human efficiency piovides stiong reasons for locating 
luhbci plantations in southeastern Asia and the East Indies 

24 in Competiti 07 i between Food and Other Pwducts The 
need of land on which to raise food is another economic factor which 
influences the distribution of rubber plantations In Java, for 
example, large areas of gently sloping land around the base of the 
many volcanoes are highly favorable for rubber, but carry no planta- 
tions Rubber is found chiefly on the steeper, rainier, and more 
remote slopes of the south side of the island The reason for this is 


economic Although the Javanese farmeis aie among the best of tropi- 
cal workeis, they are slow, as is natural in such a warm and monotonous 
climate Moreover, since Java is the most densely populated country 
in lire woild— more than 800 people per square mile— the farms 
average only 3 acres in size, and many families get a living from only 
an acre or two It is impossible for such people to raise much of a 
surplus ovei and above what they eat Hence the island does not raise 
enough food to feed us city people in addition to those on the farms, 
and Javanese cities have to import food from other lands If good rice 
land were taken for rubber plantations, the necessity of depending on 
impoued food tvould be still greater Moreover, some of the farmers 
would be till own out of work, for an acie of lubber demands far fewer 
hours of labor than an acre of rice Sudi economic conditions have 
caused the Dutch, who govern Java, to limit the use of rice land for 
ru ber. Even without this legal lestriction the high price of the good 
land would dine the rubbei planters into the rougher, more remote, 
or less densely populated legions. 

i.ifoi' of Capital A rubber plan- 

on reqmies a large initial expenditure in order to clear and plant 
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the land, build houses and shops, install drainage, bring watei, and 
build roads, wharves, or other facilities for traiispoitation About 5 
years must elapse before the rubber trees can be tapped, and even then 
the yield is small at first During this time expenses and inteiest on 
the investment pile up Therefore the geographical distiibution of 
conditions which make investois willing to put their money into 
rubber plantations has much to do with the location of plantations. 
We have already seen that location near a great trade loute helps in 
this respect Political conditions are still moie impoitant All over 
the world people have gieat confidence in the stability and fairness 
of the British and Dutch governments, but are doubtful about countries 
such as Ecuadoi'and Brazil Many an American, foi example, who 
would not invest a cent in a rubber plantation in Central or South 
America, is willing to invest in the Malay Peninsula 01 Sumatra The 
fact that English is spoken by many people in both these regions is also 
important People like to invest their money and do their work 
m places wheie they can easily make themselves undei stood 

a6 Danger of PFai The feai of war also influences the location of 
rubber plantations A countiy may have a quairel with anothei 
countiy liom which it gets rubber, and its supply will be promptly 
cut off A moie widespread threat is that the steady flow of rubber 
across the sea, to a neutral country, may be cut off in time of war If 
rubber can be proem ed m several regions remote fiom one anothei, 
this threat is greatly reduced. Even in time of peace, however, a 
country which rules a rubber area may impose heavy taxes on expoi ts, 
or in some other way make it difficult and expensive foi outsiders 
to get lubber Hence a country which has no terntoiy of its own 
adapted to rubber finds many reasons for wanting tropical colonies, 
or at least for establishing rubber plantations in regions governed by 
progressive countries with ivhich they are sure to icmain fiiends 

37 Health and Rubber Plantations Health is still another 
factor in determining wheie rubber plantations are located Wherever 
rubber will grow, the climate makes it difficult for both the native 
and the white man to maintain health and vigor. In order that lubber 
plantations may be well run, a certain number of white men must 
live on them Chinese, to be sure, often do the work competently, but 
thus far people of European origin have supplied most of the requisite 
capital, initiative, and scientific knowledge. Because of the hot, moist 
climate, and the many parasitic diseases, such as malaria and dysentciy, 
it IS especially necessary for white people to take care of their health 
At the low altitudes where the climate is good for rubber, slopes are as 
desirable for people as for rubber On slopes the an moves much more 
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than on a le\el. In the uioining, as the an becomes warm, it tends to 
more upvvaid along the slope In the evening the naovement is re- 
veiscd, and a slightly cool, downwaid bieeze helps to m^ke people 
coniloi table Slopes aie also bettei because the water there is more 
likely to be fiee horn deadly germs than on the level plains Again, 
watti does not stand in stagnant pools on slopes to any such degree as 
on level aieas Hence, the disease-beanng mosquitoes which aie such 
a cuise in tiojncal countiies do not have so good a chance to breed as on 
the plains Health is piomoted by a location not only on slopes, but 
also iieai the sea Winds blow much more freely over the open sea 
than oven tlie land, wheie loicsts and lulls obstiuct the movement 
of the an Moicovci, a sea bice/e spiings up on many tropical coasts 
in the foienoon We have aheady seen that such a location is good 
from the standpoint of the lybbei tices and from that of tiansportation. 

a8 RelatioM between Rubber and Manueacturing The re- 
quiiements of mantilactuung have little lo do with the location of 
nibbei plantations When the latex has been pouied from the little 
cups that hang beneath cuts in the baik of the tiees, it is canted in 
buckets to what may, by rouitcsy, b? called a factory There a simple 
tieatinent with acids and heat conveits the valuable part into long 
snips called ciepe, ot into sheets, oi blocks This simple kind of 
manulactuiing rcquiies little ctpupment and comparatively little skill 
W^ood lor fuel is abundant and cheap m any climate that is lit for 
lubbei tiees Two oi thiee skilled white men are enough for most 
plantations The snips or sfabs of rubber aie easy to handle and 
lequiie only the simplest kind of packing, aside from essential pie- 
cautioiis against mold ^ 


ag The latet piocesses of lubber manufacturing are not earned on 
neai the plantations One leason foi tins is that Uopical people tend 
to wo^k slowly and me[[iacntly Tins is a general pimciple applicable 
to all tiopical couiitiics The slowness and inefficiency are due 
paitly to the diicct effect of the climate, which is thought to cause 
the rate of metabolism even in newborn infants to be lelativelv low 
compaied with the late tn those born m climates such as that of the 
noi them United States Tlieiefoie. people have to woik more slowly 
than m many other climates The slowness and inefficiency, however 
1 e gi catl V mci eased by sevei al other faciois One is that the needs of 
tiopical people aie small compaied with those of cooler climates 
L«s food IS leqniied because the body can maintain its temperature 
with onl> a few calories of heat Clothing and dwellings can be of the 
most simple types without piochicing discomfort No\eating system 
IS requued for houses Then, too, many kinds of food are available at 
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all seasons Hence neither in this lespect, ^nor in many others, is 
there need ol elaboiate preparations for wintei Again, infectious 
diseases such as malaiia, hookworm disease, dysentciy, and sleeping 
sickness, as well as many local infections due to insects, aie more 
common and fatal in tropical countries than elsewhere Because of 
siicli conditions theic has grown up a social system in which steady 
work docs not hold any such high place as with us The ideal is a more 
leisurely, comfoi table life, free from the worries that beset us because 
we aie not getting on in the world Thus many ciicumstances combine 
to slow down the late of work m the tiopics The inevitable conse- 
quence of all this is that Uopical people as a whole pyoduce only a 
small suypluSj and iheyefote have low buying powei This, too, is 
a general principle, although theie aie exceptions, just as there are 
to most piinciples When tropical people have enough to sustain life, 
they often pieler leisuie and poverty lathei than work and plenty 
How pool a maiket they loan may be judged fiom the fact that in the 
Dutch East Indies there is only one motor vehicle foi every 850 
inhabitants, and one fifth of the motoi vehicles are motor cycles 
Hence, theie is' little incentive to establish industries for the manufac- 
ture of lubber goods in the legions wlieic lubbei is piocluced 

30 The greatest factoi in dcteimining where rubber is finally 
manufactured is human skill and energy, but it is haid to separate this 
factoi liom anothei, namely, the extent to which the manufactured 
product will be used In geneial, the most skillful people are also the 
wealthiest, and hence the ones best able to buy manufactured products 
For tins reason the manufactiumg of lubbci into tires and other 
finished products is largely confined to western Europe and the English- 
speaking paits of the world, especially the United States Akron, Ohio, 
manufactiiies moie tnes than any other city We shall see later that 
the distribution of manufactuiing follows definite geogiaphic laws 
For the piesent it is enough to point out that the distribution of rubber 
manufacturing depends on the combination ol many circumstances 
in much the same way as does the distiibution of the plantations 
The chief difference is that human skill and energy aie moie im- 
portant in determining where lubbei is manufaciuied than wheie it is 
raised 
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THE VEGETATIONAL FACTOR 

Chapter II 

THE LAW OF LIMITS 

31 Four Fundamental Factors. Among the factois which enter 
into the problems of economic geography we shall discuss plants first 
because they aie the primaiy source ol all food Of couise we get 
considerable food from animals, but all animals would soon perish 
if theie were no vegetation for them, or for the other animals which 
they eat Plants also lurnish by far the larger pait of tlic raw materials 
which man uses for clothing and shelter, the most essential needs 
aside fiom food After consideimg plants we shall take up animals 
These help greatly rn supplying not only food, but also raw materials, 
especially fur, wool, and leather, which are used for clothing Animals 
are also highly important because they satisfy anothei great human 
need which plants can supply only indiiectly This other need is 
power— the kind of power that carries people and goods, chaws plows 
and carts, and runs machinery If the use of animals had not taught 
man to utilize sources of power outside himself, it is doubtful whediei 
he would 'ever have learned to make machinery whereby to take 
advantage of other sources of power such as fuels and lunning water 
ga Since man himself is a thud form of living creature which plays 
a vital part in economic geography, a section of the book will also be 
devoted to him The energy with which people woik, their intelli- 
gence, and their degree of civilization all have a dominating influence 
upon the way in which plants and animals are utilized One of the 
essential facts for the student of economic geography to recognize is 
that in many respects plants, animals, and human beings all obey 
the same gieat laws of nature All must be fed and shekel ed, all thrive 
best m certain definite environn?ents, and all become weak, 01 even 
disappear, if the environment is unfavorable It hurts our pride to 
admit tins, but there can be no true understanding of economic 
geography unless man is recognized as biologically an animal, subject 
to the same biological laws as plants and animals Minerals are 
dilieient horn living creatures, and therefore they are discussed after 

17 
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the tliiec gical foims of life Man has to Lake them as he finds them. 
Neithei new soil, oics, niineial leitilizers, nor even oidinary rocks 
can be made to giow to suit his wishes Hence all these resources 
tend to become evliausted The soil has been used systematically only 
10,000 yeais oi so, m compaiison with vast ages during which man 
used only the plants and animals that giew iiatuially Metals have 
been used to an impoitaiit extent only about 3,000 yeais, mineral 
fuels only about 300, and inmeial feitihzeis scaicely loo Moie metals, 
fuels, niineials, and feitilizeis have been used duiing the last few 
decades than in all pietious tunc Such facts laise a most impoitant 
tpiestion as to how long the supply ol these lesources will last 

33 Tut Naiuki 01 Gloorvpiiicil Limits In the chapters where 
we discuss plants and then use (Pait II of this book), we shall olten 
talk about piinriplcs winch aic also ajiplicable to animals and naan 
One of tliese piinciples is the law ol limits In Chapter I we saw that 
lubbc'i has two definite kinds of limns One is limits of giowth 
lUibher simply will not giow il the weatlici is too cool, or too diy 
Hie aiea within which it glows is limited also by the fact that in some 
regions, which aie oilieiwise lavoiablc, it is ciowdcd out by other 
types of vegetation Such limits, whethei set by physical conditions 
01 othei oigamsnis, aie puicly geogiapiucal The other kind of 
limit is cultinal 01 economic. The human activity known as lubber 
raising does not pay when attempted beyond certain definite limits 
set by tiaiispoitation, the labor supply, the maiket, the political 
situation, and othci human factois 


34 Confining 0111 selves foi ihc picsent to purely pliysical limits, 
we may expiess the law of limits as one of the chief principles of 
geography Fliyutal cnviwiimcnl seh limits to the aica within which 
any hmigucature can swviuc, m can mccessfully cany on its vanow 
activities such as giowth 01 icpiocliittion An cnvironineiHch conch- 
turn sets limits jj H is cithei too interne 01 too weak An animal 01 
plant may be killed by too much heat 01 too little A teiiestrial 
plant 01 animal may be diowncd 01 slaivcd if lam is loo abundant 
or die of tlnist if lain is too statce Too much food. 01 too little, may 
icsult m pool health 01 death Oak tiees giow well m soils which 
are somewliat acid, bin loo much aadity may kill them, too little 
permits othei plants to thuve bcttci and smothei the oak seedlings 
In this case, as 111 many othcis, the limii is set by the efiect of the 
cnviiomnent on repioduction Rfauy plants ran hve and grow under 
conditions which do not pci nut them to beat floweis and piLhice seed 

Ecen if seed is piodiued, the seedlings may die under conditions which 
do Iitile haim to adult pLuus wmeu 
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55 Animals, as well a? plants, are subject to gcogiapliic limits 
The mountain goat, with its ability to jump, but not to tun fast for 
any gicat distance, can escape fiom wolves only in lugged regions 
On a plain, it would be extcimmatccl On the other hand, the swiftly 
lunnmg antelope suivives on level giasslands, although quickly ex- 
teiminated among luggcd rocks Deer which can jump high over 
bushes are admirably adapted to foiests, but on the open plain their 
powei to jump is useless and tlie fawns aie helpless against wolves 
and dogs Thus grasslands act as a limit to many kinds of deci In 
warm legions the jnofitable laising of Euiopcan cattle is limited by 
ticks which bung Texas fever, and by the harsh quality of the coaise 
grasses Limits are also set by high tempeiatuie European cattle 
have no way of cooling themselves except by lajiid bieathing When 
the theimometci uses to 90°, or moie, they develop a mild level and 
do not eat well In many places such conditions are not bad enough to 
exclude cattle, but ai e sufficient to make them pool milkers, and so lean 
and small that they are unprofitable for beef 

36 Fluman beings have become so skillliil that on the eaith’s 
surface there aie practically no physical limits beyond which it is 
impossible to sustain life indefinitely, provided sufficient money is spent 
In vast aieas, however, the geogiaphic enviiomncnt sets definite 
limits to oidinaiy activities such as fruit-iaising, the canning of fish, 
01 the building of ships In Chapter T wc found that, when economic 
limits aie added to geographic limits, the areas within which rubber 
plantations can profitably be established aie much moie restiicted 
than those within which rubbei plants can tlnive These stiictei 
limits aie set not only by climate, soil, and the foim of the land, 
but also by health, laboi supply, maikets, and political conditions Wc 
fuither found that the limits of piofitable pioduction vaiy according 
to the price of lubber If puces aic low, piofitable jrioduction is 
limited to large plantations wheie the best lubber is found If they 
use, small native faims which aie less lavoiably located, or pioduce a 
poorei giadc of lubber, come into pioduction Similar conditions 
limit eveiy human occupation Faims, factoiies, banks, and uni- 
veisities can be profitably established only within certain definite 
limits Deserts, icesheets, and eqnatoiial foiests are no place for them, 
nor can they be successful even in the best of climates if located on land 
that IS flooded evciy year, 01 whcie the sulphuioiis fumes of smelteis 
constantly fill the air It may be possible to establish them in icgions 
wheie they are handicapped by an aictic climate, by tiopical diseases, 
or by poor transportation, but they will then be beyond the limits of 
high success Cultural limits are quite as definite as physical limits. 
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but they are much more variable The use of motor vehicles, for 
example, is limited by snow, but today it takes far more snow to pi e- 
vcnt motoi traffic than it did twenty yeais ago Cotton factoiies 
used to be laigely limited to regions wheie the an is fairly moist 
Aitificial humidification has gieatly expanded the limits Again, the 
location of factories to make ladios oi pianos is limited by the avail- 
able markets New Guinea, northern Australia, Dahomey, and Green- 
land are beyond the limits of such factoiies because of lack of a 
maiket, if for no other reason Thus, although the law of limits in 
both Its gcogiaphical and economic phases seems simple, it has curious 
ramifications Many diverse factors combine, for example, to set the 
limits within which it is piofitable either to produce raw silk, copper, 
or oak wood, or to manufactuie silk hose, brassware, or refrigerators 
37 CLiiM4.ric Limits I Temperatme We must examine some 
of the majoi kinds of purely geogiaphic limits Aside from the ocean, 
which pi events man ftom living on about 159,000,000 square miles, or 
71 per "cent of the eaith's suiface, the chief factor that limits the 
geographical distribution of human activities is temperatuie Low 
tcmpeiaturc and the consequent ice and snow pievent people fiom 
living on about 6,000,000 square miles of Antarctica and Greenland 
Temperatuies not quite so low limit the growth of trees so that far 
northern regions aie covered with tundras instead of forests Another 
temperatuie limit foibids regular agriculture noith of the July iso- 
therm, 01 temperature line, of 55° Hence theie is scarcely one in- 
habitant per square mile in about 3,000,000 square miles of Canada 
and Alaska and 3,500,000 of noithern Asia and Euiope Adding 
anothei million square miles foi cold regions high above the sea in 
low latitudes and for the colder parts of South America, we find that 
low temperature alone reduces the part of the earth’s land suiface 
where ordinaiy agricultme is feasible from 57,500,000 square miles 
to 44,000,000. 


38. Within the limits of temperature, other limits are found as one 
goes from high latitudes toward the equator. In A38 the word "po- 
tatoes” between latitudes 68'> and 70” m northern Finland, dose to 
the Norwegian bolder, indicates that north and west of the accompany- 
ing heavy line the summers are so cool that not even the haidy potato 
can be raised. The next line shows the northern limit of barley Be- 
tween the limits of barley and potatoes lies a zone where a farmer can 

^ qmck-growing vegetables such as 

r dishes, small turnips, lettuce, and perhaps cabbages, but no gram. 

hen comes a zone where barley can be added to these crops Next 
as we go southward, die limits of winter rye, timothy hay^^ an^the 



CLIMATIC LIMITS 


21 


laige Swedish turnip are passed, then those of oats, spring wheat, 
peas, and finally winter wheat Othei limits might be added, such 
as that of beiries near that of timothy, or that of apples farther south 
near winter wheat 

39 In Agg a temperature limit in a latitude faither south than 
Finland is seen The line maiked "66° average temperature, June, 
July, August” marks the northern limit of com giown for giain 
Similar isotherms mark the limits of still other crops Cotton cannot 
be profitably grown north of 
southern Virginia and south- 
ern Missomi Oranges will 
not thrive north of Florida 
because of frost, but on the 
milder western side of North 
America they reach their 
northern limit in warm valleys 
north of the center of Cah- 
foinia. In China the limit 
of winter wheat lies in the 
far north, that of rice lies 
half way between the Hwang- 
ho and Yangtse Rivers, and 
that of sugar cane near the 
Yangtse The limit beyond 
which It IS too cold to laise 
two crops of rice on the same 
land in one year lies within 
a few hundred miles of the 
south coast In ascending a 
high mountain many limits 
are crossed, first the cultivated 
land IS left behind, next the 
foiest, and then the gi ass- 
land Finally there is a limit 
to lichens Warm limits, although often less clearly defined than cold 
limits, are no less real The sugar maple, for instance, is rarely found 
south of latitude 40° and even there rarely gives a good supply of sap 
Although potatoes are raised at the equator, they will not permanently 
reproduce themselves there except on high, cool uplands Many kinds 
of apples will not pioduce flowers and fruit unless the flower buds are 
exposed to frost Blueberries bear poorly, or not at all, when the win- 
ters are too mild If half of a blueberry bush is kept warm in winter 
and the other half is exposed to low temperature, only the exposed 



From Atlas of Finland, Geographical Society of Finland 


A38— Liauts ol Successful Cultivation in 
Finland 
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lial£ Will bear fiuii Thus many plants aie limited to regions where 
theie IS sonic host. 

40 I'Toin all this it is evident that evciy icgion is beyond the limits 
foi ceitain plants, animals, oi human activities The daikest pait of 
A^g— the Com Belt— can laise a gieat variety of pioducts and is 
among the hest faiming legions in the woild, but it lies a little north 
of the tempciatuie limit foi lotton, and far beyond those of manges, 
bananas, and lubbei On the othei hand, it is within the limits of 
tcmpeiatuie wheie compheated manufaclming can be cairied on 
jnofhably If we would fully nndei stand the economic geogiaphy 



A39~Coin in the United States 


of a legion, it is evidently neeessaiy to study its relation to many 
SOI ts of limits ' 

41 II Limits Set by Humidity Moistuie as well as temperature 
sets limits to plants and annuals In fact, dtyircss diminishes the use 
of the eai til’s land suiface moic than cold Look at the vast extent of 
the desLits of Sahaia, Aiabia, Cential Asia, and Amstiaha. The dry 
limit of tom is dlustiatcd in Agg On the west, the giowth of corn 
ivithoiit nngation is piacucally limited by the isohyet (line of rainfall) 
of 8 inches as the total lainfall loi the tlnee summer months Eveiy 
plant has a dry limit, as is obvious fiom the fact that all types oi 
vegetation disappear in the cliiest clcscits Desei ts with a little vegeta- 
tion, but too diy to be ol much use to man, occupy about 6,000000 
squaie miles of the eaith’s smface Another 11,000,000 square miles 
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are so dry that, although grasses and other plants often grow m fair 
abundance, agriculture cannot be relied on for a living Thus dryness 
prevents agriculture in about 17,000,000 of the 44,000,000 square miles 
which are warm enough for crops This leaves only 27,000,000 which 
are sufficiently warm and humid so that agricultuie is feasible without 
undue risk Low temperatuie and dryness together make half of the 
earth’s land surface of little value except for minerals, lumber, and 
animals 

42 Excessive moisture, as well as drought, imposes limits upon agri- 
culture Little cotton, for instance, is raised m Floiida It will grow 
there, but the abundant ram injures the quality so much that the 
crop IS unprofitable With more abundant rainfall no cotton would 
glow at all If the rainfall is too abundant, practically all crops are 
ruined Very wet regions such as the lower slopes on the west side 
of the Coast Range in Washington have little agriculture The 
effect of moisture displays itself not only in rainfall, but also in the 
condition of the ground. Most kinds of trees will not grow where 
the ground is usually saturated, but the cranberry requires such a 
condition. 

43 III How Sunlight Sets Limits Our knowledge of sunshine as a 
limiting factor has grown greatly of late Animals that live in caves 
or the depths of the sea require no sunlight. The same is true of 
certain parasitic plants and other low forms For these organisms 
there is no lower limit of sunlight, but in others the lower limit is 
sharp For example, in the depths of tlie forest the gi'ound is often 
almost free from small plants because the shade of the trees is so dense 
Too much sunlight also sets a limit. Many bacteria die promptly 
if exposed to the full rays of the sun, and so do many shade-loving 
plants, such as the maidenhair fern For the cactus, on the contrary, 
the upper limit of sunshine seems never to be reached The chief way 
in which sunlight sets limits to plants is through the effect of the 
length of the day Many plants will not produce seeds unless the day is 
of a certain definite length A certain type of tobacco produces 
flowers only when the duration of daylight is 8 or 9 hours Chrys- 
anthemums can be made to blossom ahead of the normal time if the 
plants are darkened for a few hours each day, thus artificially chang- 
ing the duration of the light Many fruit trees form flower buds only 
when the daylight is short in the autumn. Cold weather soon checks 
their growth, but the buds are leady to blossom as soon as warm 
weather arrives in the spring In the old days a certain superficial 
kind of traveler used to say that the failure of tropical people to 
raise vegetables is a sign of racial inferiority Now we know that 



24 


THE LAW OF LIMITS 


many vegetables will not produce seed unless the days are longer 
than the longest that ever occur in low latitudes. Radishes and certain 
olheis, for example, will not produce seeds unless the daylight lasts 
at least 13 or 14 hours In equatorial regions where the day is always 
about 12 hours long, they may produce good roots and leaves, but the 
only way to make them produce seeds is to lengthen the period of 
light aitificially. The length of the day not only sets limits to the 
spiead of many species of plants, but also is a controlling factor 
in the migration and reproduction of many birds, as we shall see 
later 

44 Other Kinds of Natural Limits I The Soil Plants and 
animals are limited to ceitain geographical aieas by the soil In many 
regions tiees give place to grasses where die soil changes from clay or 
silt to sand Many natuie lovers know that some wild floweis, such 
as the arbutus, grow only in soils that arc somewhat acid, whereas 
others will not glow in such soils In Cuba the agricultural authorities 
report that certain poisonous plants are strictly limited to one par- 
ticular kind of soil produced from a raie igneous rock Wheie the 
vegetation changes by reason of die soil, the animal life also changes 
Certain butteiflies and other insects are found only where a paiticular 
type of soil favois the giowth of plants upon which they feed On 
ceitain types of soil the European corn boiei, which is a great pest of 
our com ciops, is said to be found in only small quantities, although 
abundant on other soils not far away 

45 II. Limits Set by the Relief of the Land The relief of the land 
sets limits in several ways. Where the slopes are too steep the soil can- 
not accumulate to any gieat depth Thus the growth of trees is often 
prevented If exposed to the sun, such slopes may become so hot and 
dry that they simulate deserts In Connecticut a few slopes of this kind 
give the cactus a chance to grow far beyond its ordinary limits, but 
hinder the encioachment of most of the plants that live close by On 
the other hand, many plains aie so flat that they are poorly drained 
and swampy This condition peimits teruble floods which bring 
almost incredible damage In 1939 such floods rendered ten or twenty 
million people homeless in Noidi China This led to a severe famine 
which the rest of the world haidly noticed because everyone was 
absorbed in the war vvhich began with Hitler’s invasion of Poland 
Disasters such as the Chinese floods and famines set limits to the profit- 
able development of tianspoitation, manufacturing, and other impor- 
tant phases of civilization No one wants to put capital into structures 
located on a plain so flat that there may be a great flood almost any 
year In laige sections of northern and western Russia extreme flatness 
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sets limits to agriculture and population in another way by ci eating 
numeious swamps 

46 III Limits Set by Otliei Oigamsms One organism often sets 
limits for another In Africa, the tsetse fly is limited to certain definite 
types of low, brushy forest near peimanent bodies of watei Since 
the tsetse may carry geims that are deadly both to man and domestic 
animals, it almost prevents people from living 01 even traveling in 
certain areas, and excludes hoises and cattle from far largei areas. 
The weeds in a gaiden often impose limits on the more delicate floweis 
and other valuable plants In their wild state such plants can giow 
only within limits set by some particulai combination of temperature, 
humidity, soil, and perhaps relief which enables them to hold then 



A47— The Boundanes of the Prairies The most lightly ruled aieas aie prairies 


own One of the chief problems of the gaidener and f aimer is to 
discover which of the many enviionmental factors sets limits to the 
size, or especially to the quality of his crops 

47 The Prairies as an Example of Limits Several factors often 
combine to impose limits, as is true of the prairies Before the white 
man’s ariival the piairies of the cential United States reached the 
eastern limits shown in A47 Although the boundary between gi ass- 
land and deciduous forest was usually sharply defined, there was a 
wide maiginal belt where patches of foiest on the moister soil along 
streams and lowlands were interspersed with patches of ticeless giassy 
praiiie on the higher and drier intnfluves, or spaces between the 
valleys, as appears in A47 Many reasons for this limitation of the 
forest have been suggested These include (1) the eating of seedling 
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uees by vast herds of buffaloes which once grazed here; (a] the pushing 
of the foiest eastward by grass fires set by Indians; (5) the seasonal 
distubution of rainfall, and (4) the quality of the soil This last is 
now known to be somewhat illogical The contrast between forests 
and giasslands, as we shall see m a chapter on soils, is a major cause, 
not a result, of the contrast between relatively poor light brown soils 
m foiests and daik, rich soils m prairies Each of the other factors has 
undoubtedly played a part in setting limits to the prairies, but climate 
comes first. It cannot be appreciably influenced by fires or buffaloes, 
but it can gieatly influence the distubution of both of these. 

48 The climatic factor which sets the limit where forests give place 
to piairies may be called continentahty In middle or high latitudes 
the intenoi of a continent is relatively cold and dry m winter, and hot 
and rainy in summer In the continental prairie climate of Nebraska, 
for example, the summers have a heavy lainfall concentrated within a 
few months. The wmteis, on tire contraiy, are colder and less snowy 
than in Massachusetts m the same latitude In regions as continental 
and cool as the Dakotas low tempeiatuie and scarcity of snow not only 
permit the ground to he frozen deeply, but also leave it with little 
moistuie in the spiing This makes it hard for the trees to get water 
enough, especially when dry winds blow over them. In the spring 
fiequent droughts also handicap uees except on low gi'ound near 
sti earns, but do little harm to glasses Such droughts increase in 
frequency as one goes to more extieme continental climates. Thus a 
limit is set to forests Some years the weather in the prairie regions 
IS favorable to trees, but this cannot be relied on One of the chief 

faults of continental climates is that they are too variable from year 
to year. ' 


49 The 1 elation of buffaloes and files to piairies can now be easily 
understood Where the climate is such that glasses ate strongly pie- 
dommant over other types of vegetation, gi eat herds of grass-eating 
ammahaie found. This is an important principle of economic geog- 
laphy It explains the vast herds of buffalo, zebra, antelope, guanaco. 

ama, camels, and cattle found in grasslands On the border of the 
prairies, where Uees and grasses are evenly matched m competition for 
the soil, the buffaloes helped the glasses during the period before the 
coming of the white man. men grass and young seedling trees aie 
grazed or trodden under foot by animals, new shoots of grass spring 

up. bu, U,e d.e The fi.e,. «h.ch the Indtgn, ™d .uZd 

^ £ ™"b “-y »re Itke the builaloe, tn 

being much more destiucttve to young Bees than to glass. The 

droughts which are common m continental climates are livoraUc to 
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files Thus both buffaloes and fires doubtless helped to push the forest 
limits eastwaid. 

50 Wheat as an Example of Crop Limitation. Having exam- 
ined the different kinds of limits and seen how they affect a problem 
such as the location of piaiiies, let us next examine the factors that 
limit the giowth of a single great product A study of the limits im- 
posed by physical conditions upon wheat suggests how small a portion 
of the earth’s surface lies within the limits of pi off table agriculture. 
It illustrates the way in which different kinds of limits cooperate to 
dimmish the areas available for use Climatic limits are the most 
important, but othcis can by no means be safely neglected Wheat is 
more widely spiead than any other crop except glass It occupies 



more than one tenth of all the hai vested land in the entire world 
(A50) Yet the aieas where wheat can grow are strictly limited by 
temperature, rainfall, soil, and relief, as well as by economic factors, 
which will be discussed in another chapter Wheat will not grow 
profitably where the average temperature for the three summer months 
is below 5*7° or 58° Therefore, none can grow in 5,000,000 square 
miles of Antarctica and 800,000 m Greenland, and almost none is 
raised in 3,400,000 square miles of Canada and Alaska, in 4,500,000 
of northern Eurasia, in 125,000 of the lowlands of the southern tip of 
South Ameiica, and in about 3,000,000 belonging to various highlands, 
such as those of Tibet, the Andes, the Rocky Mountains, and the 
Tien Shan, Altai, and other ranges of Asia The hot limit for wheat 
is not reached on any part of the earth’s surface This crop will grow 
after a fashion even along the upper Nile where the temperature rises 
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above 100° day aftei day foi many weeks befoie the crop is hai vested. 
Neveitlieless, low tempcratuie alone makes wheat culture impossible 
in about 16,800,000 of the 5*7,500,000 scj^uaie miles of land on the earth, 
51 The limits set by moisture are clear cut on both sides. At any 
tempeiatuies where wheat can grow, and especially at high tempera- 
tures, a limit to tlie giowth of the ciop is set by either too much or too 
little lain Neai the coldwaid limit Di O E Baker puts the diy 
limit foi commercial pioduction at 10 inches of ram per year and 

the wet limit at 40 In a 

MILLIONS OF square MILES p ^ ^ 

0 10 ao 30 AO 50 60 icgion of intermediate 
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MltUOHS ' tial and southern United 
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I I I I crop Among the 41,000,- 

Asr— Land Available loi Wheat square miles of the 

earth’s surface which are 
waim enough for wheat about 17,000,000 are too dry and another 
13,000,000 too wet Thus, when moistuie and temperature are both 
consideied, climatic conditions leduce the area available for wheat 
to only 11,000,000 squaie miles out of the total land area of 57,500,000 
as appeals in A51. 
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52 Among the non-climatic physical limits of the growth of wheat, 
the slope of the land is probably the most important If land has a 
slope of more than about 15°, the washing away of the soil, the loss 
of water because so much runs off on the surface, and the difficulty 
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of using laige machines make it of little value for a crop such as 
wheat So much of the earth’s surface is hilly that on this account 
Dr Bakei deducts 4,000,000 from the 11,000,000 square miles that are 
climatically fit Laige parts of the remaining 7,000,000 square miles 
have soils that are too sandy, gravelly, or peaty for wheat, while those 
in cool climates are often too clayey Such soils form about a fifth of 
the earth’s surface in the parts wheie the climate and relief are fit for 
wheat This leaves only 5,500,000 square miles, or appioximately 
a tenth of the earth’s land surface, where wheat can be raised with any 
success Figuie A50 shows where tins tenth is located 

53 Limits of Crops in General The limits of most crops are 
narrower than those of wheat Indeed only a few crops can be giown 
beyond the limits of wheat Oats, barley, lye, and hardy vegetables, 
such as turnips and cabbages, can be laised a little beyond the cold 
limits of wheat, barley and millet are the chief crops that grow beyond 
the dry limits The areas thus added to the cultivated lands of the 
earth, however, are relatively small They are also of relatively little 
value because of the general unceitainty and low yield of the crops 
Even grass seldom repays cultivation beyond the limits of these haidiei 
crops High tempeiature and humidity are less effective in limiting 
crops than low temperature and diyness In a few places, such as 
parts of Noiway and Scotland, excessive rain prevents wheat from 
iipemng properly, but permits the growth of oats Such cases are 
rare. Only in waim regions do many useful plants glow under condi- 
tions more humid than those undei which wheat can grow In tropical 
regions, where both the temperature and humidity are high, such ciops 
as rice, rubber, bananas, cassava, and coconuts grow excellently under 
conditions too humid for wheat 

54 Unfortunately the soil in this warm, moist type of climate 
imposes still another kind of limit. Vast areas that aie climatically 
fit for tropical crops are almost useless because of the leached soils 
Leaching is the process by which the soluble paits of the soil, which 
alone furnish food to plants, aie dissolved and washed away by water. 
Such leaching has gone to gieat extremes m laige poitions of the 
Amazon Valley, equatorial Africa, and the coastal plains of New 
Guinea Elsewhere, however, large tropical areas beyond the waim 
wet limit of wheat can be used for cultivation A smaller addition 
to the cultivable aiea is made by utilizing slojies too steep foi wheat 
They are not good for the small grains which require plowed land 
and must be cut with sickles, scythes, or machines, rather than har- 
vested by hand, but do very well for crops that grow on trees or 
bushes Such crops aie almost invariably leaped by hand. Moreover, 



30 


THE LAW OF LIMITS 


when tiees or bushes have once been started, they normally grow 
for yeais without lequiimg that the land be plowed or dug up. 

55 The amount of land added to the cultivable area by allowing 
foi ciops whose limits he beyond tliose of wheat may roughly be put 
at 1,500,000 squaie miles Thus we leach the final conclusion that 
unfavorable conditions of temperature, rainfall, soil, and lelief limit 
the eaith's cultivable area to only about 7,000,000 out of 57,500,000 
squaie miles of land But beai in mind that part of this area is of a 
marginal type like noithein Finland and the Dust Bowl of the Umted 
States Laige sections are so hot and dry that ciop failures occur with 
heai trending fiequency, or so wet that the crops suffer from rusts, or 
cannot be piopeily cultivated, or the seed rots in the ground Else- 
where the soil IS so poor that it becomes rapidly exhausted, and will 
yield even model ate ciops only m lesponse to abundant fertilizers and 
an moidinale amount of work in plowing and cultivating Where 
none of these conditions exist, the slopes may be so steep that the soil 
IS badly washed away In many such places the soil would soon be 
wholly lost without constant labor in building terraces and walls at 
the heads of gullies Even wheie the soil on such slopes is sufficient, 
It IS often so coarse and stony that much labor is needed to raise even 
a small crop Such disadvantages reduce the area actually under 
cultivation to only 3,500,000 square miles In other words, the limits 
imposed by nature pi ess upon man so stiongly that thus far he has been 
able to make good use of only 1 out of every 16 or 17 squaie miles of 
the lands that foim the eaith’s seven continents and its thousands of 
islands Em ope alone is as large as the entiie cultivated area of the 
whole world This is one of the majoi facts of economic geography. 
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56 Vegetation as a Key to Land Utilization Vegetation is the 
best single means of estimating the value of any given region for human 
use. Of course a final estimate must take account of many factors such 
as mmeials, relief, and location m respect to the sea Nevei tireless, 
the vegetation gives a good idea of the possibilities not only for piirai- 
tive or simple occupations such as hunting and lumbeimg, but also 
for agiicultuie, the most widespread of all activities, and even for 
manufacturing and commerce It does not show where mmeial wealth 
is located, but it indicates the degiee to which the rocks aie exposed, 
and hence the ease with which such wealth can be discoveied The 
quality of the vegetation is an excellent indicator of climate It dis- 
closes resemblances between regions far removed from one another 
It gives a key to the quality of the soil, for it is 1 elated to the soil in a 
twofold way In one relationship the vegetation depends upon the 
soil, in the other the vegetation, together with the climate, is lespon- 
sible for the quality of the soil itself And finally the vegetation vaues 
greatly according to the slope and altitude of the land The glasses 
and reeds on land so flat that it is undrained and swampy are very 
different fiom the oak forests of a gentle hillside So important is 
vegetation as a geographical index that from its geneial nature one 
can frame an approximate picture of the general mode of life in any 
given region, provided one knows whether he is dealing with a 
primitive or an advanced stage of human culture, and to what extent 
an exchange economy prevails. 

57 The General Scheme of Vegetation A57 shows how the 
vanous types of vegetation would be distributed if a large continent, 
extending from the North Pole to the equatoi, weie everywhere of 
gentle relief without mountains, and were free fiom indentations 
by the sea The extent to which each type of vegetation is underlined ' 
is a rough indication of its importance in economic geography, and 
of the importance of the district where it is found, unless some special 
ciicumstances such as mines, or the meeting place of trade routes, inter- 
venes. Polar deserts such as Antarctica and Greenland (No. 1 in A57) 

31 
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are practically useless, and hence are not underlined Tundras (3), 
deseits (g), and equatorial ratnfoiest (13) are very sparsely inhabited, 
and ate almost negligible as a source of products to be used elsewhexe. 
They are underlined only by dotted hues m A57 Cool coniferous 
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forests (3), tiopical savannas (lo), and tropical scrub forests (12) sur- 
pass the three preceding types of vegetation in usefulness, but are 
not of gieat irapoi tance So they aie underscored by a single solid line 
Praiues (6), hleditenancan dry forests (8), and the jungle forests 
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low latitudes (ii) have a highly pioductive agriculture, suppoit many 
people, and contribute a great many products foi use by the rest of 
the woild Therefore, they are doubly underscoied in A57. The 
jiiaiiies and Mediterranean areas also stand quite high in manufactur- 
ing, and for this leason get an extra half line undei then names. 
Finally, the mixed foiest (4) and the tempciate deciduous forests (5) 
aie the types of vegetation wheic the combined lesources of forests 
and agiicultuie piovide the most abundant jnoducts for human use. 
This IS evident when one recalls that western Europe, the eastern 
United States, Japan, and New Zealand have vegetation of this kind. 
Since manufacturing and trade also reach the highest levels in these 
legions they are the most impoitant fiom the standpoint of economic 
geography Flence in A57 they have a threefold underscoiing 
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58 The Foi tunate Middle Latitudes Contiasts ftoni West to East 
One of the most interesting features of A57 is the way in which the 
amount of underscoring uses fiom the poles to middle latitudes, and 
then decreases toward the equatoi. This variation m importance 
follows a different course on each side of a continent, and still a thud 
comse in the center On the west side of A57 the mid-latitude Mediter- 
lanean region of abundant vegetation and high productivity, which is 
represented by California, gives way on the south to almost useless 
eserts (Lower Cahfoinia), The iiopical savannas, sciub foiests, and 
equatoiial rainfoiests of still lower latitudes use only a little higher 
than the dcseit m the scale of usefulness In the ceniei of tlie continent 
t re highest level is attained in piaiiies such as those m western Siberia, 
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and in Noitli America from Saskatchewan to Texas. South of the 
piaincs the heart of a large continent becomes a steppe, and the parts 
most isolated from oceanic influence become deserts This is espe- 
cially clear in Asia where the piairies of western Siberia pass into the 
Kirghiz Steppes and then into tlie deserts east of the Caspian. Sea In 
North America the regular features of tire schematic representation in 
A57 aie made irregular by the long north-and-south mountain ranges 
of the Sierra Nevadas and Rockies Nevei tireless, at the eastern base 
of the Rocky Mountains, we find the prauies of Albeita, while farther 
south in the United States these pass into a steppelike country, and 
this is succeeded by a desert in northern Mexico. The steppes, to be 
suie, and even the deserts, aie broken by oases such as those of Tashkent 
and Samarkand m central Asia and those at the eastern base of the 
Rocky Mountains in Colorado (A58) The oases, however, are too 
small to be shown in a schemalic diagram such as A57, or to alter the 
geneial pattern of the steppes and deserts as a whole 


59 On the eastern side of each continent tire conditions for human 
utilization aie better than on the western side or in the interior. The 
reason for this is that only in this part of a continent do abundant 
regetation and high productivity extend almost unbroken from high 
latitudes to low In America drey extend from the forests of Canada 
to Mexico and onwaid to the Guianas, in Asia fiom eastern Siberia to 
the Malay Peninsula and the East Indies In the world as it actually 
exists the various types of vegetation are by no means so regularly 
distributed as m A57, but the piinciples illustiated m that diagram 
dominate the distnbution of vegetation everywhere. The differences 
between A57, showing the regulai zonal distribution of vegetation on a 
schematic continent, and A60, showing the actual distribution in a 
generalized form, are due to modificauons arising from the topogiaphy, 
shape, and size of the continents Mountain regions, plateaus, and 
tie exposme of coastal regions to trade winds, west winds, and mon- 
soons all altex the distribution of vegetatioxa 

60 In studying almost any worldwide geographical problem we 
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soon winds that blow alternately outward in winter and inward in 
summer When this is done, all the continents (counting Africa south 
of the equator as a continent by itself, and the rest as part of Eurasia) 



disclose the same kind of contrasts between east and west coasts, and 
between both of these and the interior East coasts, when taken as a 
whole fiom high latitudes to the equator, aye the most pioducltoe part 
of a continent, west coasts come next, and the interior is least valuable. 
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6i. To sum die matter up again, on east coasts the natural vegeta- 
tion evciywherc consists oi foiests, unless some unusual condition o£ 
topogiaphy diminishes the lainfall as on the East Afucan coast in 
Somaliland. Cool comfeious forests pass into mixed forests and these 
into deciduous temperate foiests. Sandy soil or other conditions may 
cause a retinn of coniferous forests fardier south, as in the southern 
United States (AGi) Theieafter, however, the foiests continue to the 
equatoi. in the foiin of tiade-wind lamforests, and then the equatorial 
t}pe. On the othei hand, if a west coast extends into high enough lati- 
tudes, ive si ait "With cool coniferous forests, as in southern Chile and 
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A6i— Natural Vegetation m the United States 

1 Pine forest s Broad leaved and reived foicst 3 Prairie 4. Steppe 5 Shrubby 
descu 6 Meditcuanean scrub forest. 7 Light tropical loiest 

northern Noiway. Then as we go toward the equator we come to 
mixed foiests, followed by deciduous foiests where all the trees drop 
then leaves in winter Mediteitanean diy forests, which come next, 
are highly productive, but soon give way to unproductive deseiLs, and 
these in turn are succeeded by only slightly moie pioductive savannas, 
tropical scrub forests, and equatorial lainfoiests In the center of the 
continent again we start with cool coniferous forests in high latitudes. 
Scarcity of rain causes the mixed and deciduous forests to be reduced 
to a narrow belt, and to give place to pi airies Then, as we go towaxd 
the equator, we find steppes, deserts, and the same thiee types of tropi- 
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cal vegetation as on the west coasts Tlie differences between east 
coasts, west coasts, and continental intenois are emphasized here 
because a full undei standing of their general characteristics goes far 
towaid giving us a sound knowledge of the degree to which the dif- 
feient parts of tlie eaith can be utilized 

62 Vegetation of Tundras and High Mountains Having gained 
an idea of the general distribution of vegetation, let us now biiefly 
examine the various types, beginning in high latitudes. Aside from 
the icesheets of Greenland and Antarctica (No. 1 in A57) the part of 
the world that is most inhospitable by reason of low temperature is 
the tundras (No 2) These form a broad band across the noithcrn 
part of North America and Asia. The most basic fact about tundras 
IS that they he beyond the tempeiature limit for the growth of real 
tiees Therefore tlie vegetation consists mainly of mosses and lichens, 
or of short bunches of grass, amid which, for a few weeks in summer, 
small flowering plants spring- up in the more favorable spots Much 
of the ground is swampy, even when it has a slope. The extreme 
cold breaks up the soil in winter in much the same way that fiost 
sometimes luins a poorly made load m lower latitudes In many 
places this leaves the surface full of innumerable little depressions, 
which hold watei much of the time The swampiness arising from 
this cause is increased by the fact that the subsoil remains frozen even 
m summer Hence groundwater can escape only by evaporation, and 
a low lainfall suffices to produce a very wet count! y In much of the 
tundra the total precipitation, including rain and melted snow, is 
less than 10 inches per year, as may be seen in A62. Nevertheless, the 
ground is almost always wet during the two to four months when it 
IS not frozen So scanty are the resources affoided by such vegetation 
that one can often tiavel hundreds of miles without seeing a soul. 
The mam use to which man puts the tundra is the grazing of leindeer, 
and a little hunting of such animals as the muskox, labbit, and fox, 
which live in the more grassy parts In certain places, such as the 
Yukon region of northwestern Canada and eastern Alaska, or parts of 
northeastern Sibeiia, a few people cairy on gold mining Elsewhere 
other minerals, such as radium on the shores of Gieat Bear Lake in 
Canada and coal in the Norwegian island of Spitzbergen are being 
mined. The Russians are even tiying to establish seaports and raise 
vegetables under glass at the mouths of Siberian rivers. All these 
occupations together, however, provide a living for no more people 
than are found in a single minor city of lower latitudes 

63 Cool Coniferous Forests. Many species of cone-bearing trees, 
such as ceitain firs, pines, spruces, larches, and hemlocks, grow best in 
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climates where there is a long snowy winter and a cool humid summer. 
The mam part of the cool comfeious foiest lies noith of the limits of 
agriculture There even the warmest month has an average tempera- 
ture below 56“, and the winters are long and cold The precipitation 
does not need to be heavy, in order to keep the giound moist in sum- 
mer. In such cool regions, however, most of the precipitation comes 
in summer when it is most useful to vegetation, especially in the con- 
tinental interior On westwaid-facing slopes near the ocean, as in 
Noiway and Chile, the mild winters and heavy rainfall due to west 
winds fiom the ocean inciease the size of the trees This is especially 
noteworthy on the Pacific coast of North America fiom Alaska through 
British Columbia to Washington and Oregon, where the trees in the 
southern half reach enormous size. The huge sequoias of the high 
Sieiras and the ledwoods of the coast in northern California are the 
supieine examples of this soit They live far south of the mam pait 
of the cool comfeious forest, but high altitude or a location near a 
peculiarly cool ocean puts them in a climate close to or beyond the 
limit of agiicultuie. The value of mild winters and abundant rain, 
even though the summers are cool, is evident in the fact that, accord- 
ing to an official statement by the Canadian Forest Service, there is 
less timbet fit for sawing in all Canada than in the state of Oregon 
Moicover, most of the Canadian saw-timber is in Biitish Columbia 
64 The mam pait of the cool coniferous forest is of the type called 
"taiga” in Sibcua. This is veiy different from the superb forests of 
Oregon, or those of southern Chile, composed of araucaiias, the finest 
conifeis of the southern hemispheie. It consists of a dense giowth of 
small conifeis standing amid a profusion of dead tree tiunks. The 
constant dampness of the ground permits the trees to grow much 
closer together than is possible in warmer regions where occasional 
dry spells oblige the trees to have widely spreading roots. The close- 
ness of the trees to one another helps to make up for the slowness of 
growth in cool climates, A great number of slowly growing trees may 
provide as much wood per acre m a given time as a smaller number 
of trees that grow faster Dead trees are so numerous in the taiga 
that one can often walk hundreds of yards on fallen trunks without 
setting foot to the giound This is because decay is extiemely slow 
None occurs m winter, and even during the three or four months 
when the weather is warm enough for tree giowth, it is not hot enough 
to piomote rapid decay If insects did not bore into the trees, the 
bacteiia of decay would have little cliance to woik, and dead trees 
would accumulate so abundantly that new trees could scarcely grow. 
On the southein border of the coniferous forest, however, boring 
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insects do much damage to valuable lumber, for warmer weather 
permits fairly rapid decay 

65 Fiom the standpoint of human utility the cool coniferous 
forest ranks low On its southern margin, to be sure, agriculture is 
slowly creeping in Having reached tlie approximate limit of crops 
such as wheat, oats, and potatoes, however, it does not penetrate much 
farther except in a few isolated spots where some special condition of 
soil or exposure to the sun is unusually favorable Both Canada and 
the Soviet Republic have tracts several thousand miles long and many 
hundred miles wide where one sees little except coniferous forest, 
with occasional stands of aspen and birch, or swamps full of alder. 
Only the southern part of the forest contains good timber On the 
west coast of the United States and on some mountain ranges where 
the cool forest extends unusually far to the south, the timber, as we 
have seen, is supeib Few tiecs are more magnificent than the huge 
pines and fiis of the Oregon coast, 6 to 8 feet in diameter In Europe 
and the eastern United States the finest of these softwood trees have 
been cut. In many places they have been replaced by farms, but m 
regions such as northern Maine, tlie fine white pines and other good 
trees of the virgin forest have been replaced by poorer conifers, or by 
biiches and other deciduous trees of httle value Hence, although the 
conifeious forest, as it exists today, is of great value for high-grade 
lumber in sections such as the northwestern United States and British 
Columbia, much of it, in botli Canada and the Soviet Republic, is 
good for httle except pulpwood The only other widespread economic 
use of the conifeious forest is by hunters and trappeis who are seeking 
furs. Because of the low winter temperature, the fur of such animals 
as the fox, mink, martin, rabbit, sable, and ermine is very thick 
and warm 

66 The Temperate Deciduous Forest We have seen that south 
of the cool coniferous forest the two sides and the center of the gen- 
eralized continent m A57 show different types of vegetation. On the 
coasts the coniferous forest gradually becomes mixed with broad- 
leaved deciduous trees, such as the maple, elm, oak, ash, and beech, 
which shed their leaves in the autumn Large numbers of tiees of 
each species geneially grow together, and often there is httle admix- 
ture of other varieties This is a gieat advantage when the trees are 
cut, for It saves the trouble of keeping the various kinds separate 
On the equatoiial side of the mixed forest, except in special soils such 
as some of the sandy plains of the southern United States, the conifers 
almost disappear and there is an almost pure stand of deciduous tiecs 
that lose their leaves m winter Regions such as southern Scandinavia, 



40 


VEGETATION AND CLIMATE 


Germany, and Poland belong to the mixed type on the west side of 
a continent, Mancliukuo, noithein Japan, New England, Ontario, 
Michigan, and Pennsylvania to the mixed type on the eastern side. 
Regions such as Fiance, the inland pait of the eastern United States 
south of New England, and much of China and Japan belong to the 
type where the gi eatei part of the trees in the lowlands ai e deciduous 
67 Agiiculture is most highly develoiied, and other activities such 
as manufactuiiiig and tiade leach then gieatest intensity in aieas of 
mixed and deciduous foiesis Such areas owe much of their supremacy 
to the fact that climatically they aie within the limits of a great variety 
of useful plants and animals Both softwood and liardwood trees 
glow excellently, eithei in close proximity or in scpaiate aieas not far 
apait Many of the most useful giains such as wheat and corn, choice 
fruits such as the apple and peai, and valuable vegetables such as the 
potato and bean giow better heie than anywheie else Cattle, horses, 
and poiiltiy thiive especially well. All this is possible because ihc 
climate is of an mteimcdiate type, with cold 01 cool winieis, but 
with summeis warm enough to encomage the giowth of many crops 
Moreover, theie is ram enough at all seasons so that there is little 
limitation of ciops on this account Then, too, when the trees are 
cleared away, nutritious, tuify grasses grow admnably These help to 
preserve the soil and aie excellent foi domestic animals 

68, The Mediterranean Dry Forest On the west side of a con- 
tinent the bioadlcaved foiest familiar m the eastern United States and 
westein Euiope does not continue so fai soiuli as on the east side. 

In Its stead we find a kind of vegetation closely adjusted to the Mediter- 
ranean type of climate in which the winters aie rainy (A68) and only 
moderately cool and the summeis are vciy diy and usually hot The 
immediate coast of California is an exception in this last respect, for 
breezes from the Pacific Ocean keep it cool In Mediterranean regions 
as a whole two types of vegetation prevail-the bush type, called 
"diaparial” m Califoima, and the open foiest The bush type con- 
sists of hard-stemmed bushes which covet the diier slopes, and in the 
Old Woild often replace ancient forests which weie long ago cut for 
lumber Many of the bushes are gieen m winter and some even bear 

blossoms then In summei most of the bushes have a rather desolate 
dry look ’ 

69 The tiees of the open Meditenanean foiest do not grow dose 

fofest Th deciduous foiest or m the cool Coniferous 

foiest They cannot because their roots must spread widely in order 
to find sufficient water m summer Many of the trees remain gicen in 
Vinter and do most of their growing early m the spring before the 
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summer drought ainves A large numbei have gray-gieen foliage with 
haid, small, and often shiny or furry leaves to iDrevent undue evapora- 
tion The laurel, holly, live oak, and olive are examples Toiests 
of this kind aie not shown septirately in AGo, but their distribution in 
the United States is evident in A6i Although inteirupted by the 
Coast Range and by bits of desert east of that lange, the Mediterranean 
type of vegetation occupies most of southern California east of the 
Sieiia Nevada and extends well up the Sacramento Valley Where 
this soit of native vegetation prevails, agricuhuial products are even 
more numeious than m the regions of mixed or deciduous forests. 
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A few ciops, such as potatoes, apples, and oats, do not give such good 
results as in the legions of ordinary mixed forest, but others, such as 
the orange, walnut and grape, are at then best in Mediterranean re- 
gions On the other hand, forest products aie of lelatively small value 
except on cool mountains where coniferous foiests prevail Nor has 
manufacturing developed so highly as in the eastern mixed forest 
The highest development of the Mediterranean Diy Forest is found in 
California, Italy, and South Australia, but the whole region around 
the Mediterranean Sea, as well as a little of Chile and South Africa, 
bears this type 

70 iNTEmoR Grassland Turning again to A57 we find that in 
the center of our schematic continent the cool coniferous forests are 
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boidered on the south by pianies instead of a wide belt of mixed 
forests The piaines in turn pass into steppes These two types of 
grassland are not distinguished in A57, but AGi shows their relative 
location in Noith Ameiica The diifeience between prairies and 
steppes IS that nr piaincs the grass is tall and thick, often s feet high. 
It springs from tuify loots and foims a dense tangle In the steppes, 
on the contiaiy, the giass is shoit, often less than 6 inches in height, 
and grows moie or less in bunches instead of foiming a close turf 
In prairies agiicultme is quite leliable, wheieas in steppes a crop may 
yield abundantly one yeai but fail utteily because of diought another 
We have already seen that grasslands icplace foiests in continental 
interiors because of the scaicity and unicliabihty of lam in the winter 
and spiing Short glasses replace long piairic grasses where rainless 
spells of several weeks’ duration are frequent duung the giowing sea- 
son. It is especially desirable to note the way in which increasing 
dryness at certain seasons becomes more and more important as we go 
southwaid either on the west side of a continent 01 in the intenor 
Fiom the standpoint of piactical economic value the soil of pranies 
ranks highei than that of mixed deciduous foiests in the same lati- 
tude, but the steady moisture of the foiest legions causes their yield 
of crops per acie to be greater than in the piaiiies, as we shall see 
later. Moreover, the piaiiies lack forest resouices Nevertheless, in 
Plate I at the end of the book, wheie moie attention is paid to prac- 
tical usefulness than in A57, the Noitli Ameiican pianies and the 
forests to the east of them are placed together, while the drier western 
plains with shoit grass-the American steppes— aie placed undei 
grasslands 


71. Deserts. Moving south once moie in the interior of a large 
continent, we find deseits in latitudes wiieie the Mediteiranean type 
oE dry sciubby forest pievails on the west side and ordinary mixed 
or deciduous foiests on the east side Accoidmg to Livingstone and 
Shreve high mountains cut off the moisture-beaimg westerly winds 
from the Pacific Ocean so fully that deseits extend as fai noith as 
latitude 47° in the western United States In Asia and South America 
deserts extend to still Inghei latitudes The well-known charactenstics 
of desert vegetation can be biiefly reviewed Thiee types prevail 
One consists of grasses and small flowering plants that giow in a few 
weeks after one of the infiequent lams They dry up quickly and 
soon disappear entiiely, leaving the ground almost completely bare 
If the rains are unusually heavy, even the most absolute deseit may 
tempoiarily assume the appearance of a beautiful meadow or wild 
flower garden This happened m the naiiow desert along the coast 
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of Peru in 1925 when over 15 inches of rain fell in March at Trujillo 
after years of practically no rainfall The second type of desert vege- 
tation IS bushy giowth, such as sagebrush and cactus Such bushes 
are protected against drought by having their leaves reduced to spines 
or covered with hair or by having thick fleshy leaves. Some dispense 
with leaves entnely and have gieen stems with skinlike bark through 
which water cannot easily evaporate One of the most interesting 
features of desert bushes is that they can remain dormant and appar- 
ently dead for months or even years, and then spring suddenly into 
flower on the advent of lain The third type of vegetation in deserts 
IS like that of praiiies and forests It is found in limited areas where 
underground water approaches the surface If such water is available 
only for a few months, prairiehke grasses will grow, if for longer pe- 
riods, tiees can survive. Such places are called oases Inasmuch as 
they support practically all species of plants that grow in more rainy 
regions with similar temperatuie, the vegetation of desert regions as a 
whole IS far more varied than that of other regions in the same latitude 

72 Both A57 and A60 show that south of the Mediterranean type 
of vegetation the desert type pievails not only in the interior of the 
continents, but also on the west coast m latitudes 20 to 30° Here, 
in the so-called subtropical belt of high pressure, the air settles down- 
ward Hence it becomes warm and dry, and pioduces deserts with 
vegetation much like that of deserts due to a location in the interior 
of continents On the whole, however, the subtropical deserts tend to 
have moie bushes, especially in regions such as southern Arizona which 
get a little rain in winter and again m summer There the landscape 
looks almost green and feitile, for the ground is covered with grease- 
wood bushes, bearing tiny round leathery leaves, and with many 
species of gray-gieen cactus which in the late spring and early summer 
bear lovely flowers In spite of this feitile appearance it is futile to 
attempt to raise crops here without iriigation 

73 Although deserts suppoit a great variety of plants, they are of 
slight economic importance Then larger oases, such as Egypt and 
the many irrigation projects in the Indus Valley, to be sure, are fairly 
rich agiicultuially, and had tremendous importance in the early 
development of civilization Nevertheless, they now carry on little 
trade with the rest of the world because the people live on a poor- 
subsistence economy A few irrigated spots, however, such as the 
Imperial Valley in California and the sugar plantations at the western 
base of the Andes in Peru, ship abundant products to regions far away. 
On the whole, deserts influence the economic life of the rest of the 
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world by acting as baiiieis and making tianspoitadon difficult or 
expciisi’ve, lathei than by supplying pioducts. 

74 Tropical Vegeiation from Desert to Selva. In A57 the 
subtiopical dcseits 111 latitudes 20 to 30° give place to savannas on 
theii eastern and ec[uatoiial maigins The savannas pass into scrub 
forest, and these m turn into some foim of lainfoiest Neithei savan- 
nas, scrub foiests, nor lainforests of the equatorial type aie veiy useful 
to man as yet, but they illustrate the wide variety of physical environ- 
ments which challenge man to use them. Among the challenges thus 
offeied the savannas and scrub foiests aie in some ways the most nu- 
tating and the most inspiring This is because their abundant vegeta- 
tion and many animals seem to olfei vast oppoitumty foi human ex- 
ploitation, wheieas the scaicity of their population in laige aieas and 
the poveity whcie people aie numerous prove that thus fai man has 
been unsuccessful m meeting the dialleiige. 

75 All foui types of tiopical vegetation aie well developed m each 
of the southein continents, as is evident in A60. Afuca shows the 
gieatest devclojiraent, and we may well desenbe the tiansition from 
the Sahaia to the foiests of cential Afiica along the Nile Valley At 
Khaitum, whcie the muddy Blue Nile empties its brown water into 
the cleaiei White Nile, the travelei fiora the noith has just passed 
out of the bate Sahata with its vast expanses of sandy, rocky land- 
scape To the noith of him uttcily bate tiacts altcinale with places 
wheie widely scattered tufts of blown grass, or little black bushes a 
foot 01 two high, bleak the monotony of a waste of sand and rocks 
Around him the plain is covered by a thin shoit-lived caipet of very 
small blown glasses which disappear m the diy season The desert 
comes to an end and this tropical steppe appears because here, in 
latitude 1514° N, there begins to be a short ramy season which starts 
in July and pioduces about 5 inches of lain during the next 10 weeks 
The vertical sun has by that time heated the earth enough so that there 
IS stiong convection, and the an uses high enough to be cooled and 
piecipitate lain Thus Khaitum on the edge of the Anglo-Egyptian 
Sudan gets most of its rain in the hot season when the temperature for 
day and night together aveiages close to 90° South of Khartum the 
lainfall mci eases so that tropical steppe with shoit grass extends clear 
across Africa fiom east to west, and makes it possible to raise camels, 
donkey s, and even poor, sci awny, little cattle 

76 As one goes southward from Khartum toward the equator the 
enph of the peiiod when the sun is almost duectly oveihead increases, 
and tJieie is a conesponding increase m the length of the rainy sea- 
son and the amount of xam pei month This is evident in the follow- 
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mg data showing changes in lamfall as one goes up the Nile toward 
Lake Victoua 


Place 

Latitude 

Length 
of Wet 
Season, 
months 

Rainfall 
of Wet 
Season, 
inches 

Greatest 

Monthly 

Rainfall, 

inches 

Number of 
Months with 
Less than i 
Inch of Ram 

Total 
Rainfall 
of Diiest 

6 Months 

Khartum 

i 5 M“N 



July, 2 

10 

0 

Roseires 

12° N 

5 

27 

July, 8 

6 

I 

Gambela 

S^N 

7 

44 

August, 9 

3 

7 

Entebbe 

0“ N 

12 

58 

April, 10 

0 

22 


The length of the wet season increases from 2I/2 to 12 months as one 
goes from latitude 15° to the equatoi At the same time the rainfall 
of the wet season uses from 4 . 1/2 indies to 58, and that of the most 
rainy month from 2 to 10 Still more significant in its effect on vege- 
tation is the fact that at Khartum iheie are 10 months with less than 
1 inch of ram The driest 6 months have no lain at all At Entebbe 
on the equator, on the other hand, the diiest month (January) has 
2/2 inches, and the driest 6 months more than 22 The climatic con- 
dition which most severely limits tiees is the occurience of droughts 
so severe that the roots become diy Some peiennial glasses can stand 
a long dry season, but a large number of the gi asses are annuals that 
make their full giowth and matuie seeds m a few months, or even 
weeks Woody growths, on the contrary, take the form of small scrub 
or else disappear where the loots have to enduie drought for any gieat 
length of time 

77 As one approaches the equator the reduction in the length and 
intensity of the dry season causes the vegetation to change fiom desert 
m latitude 20° to shoit giass, then to tall glass, and next to savanna 
or tall glass with a few trees scattered heie and there The savanna 
m turn gradually passes into a scrubby forest where small trees, often 
umbiella-shaped, grow far apart, as in an orchard, with tall grass 
between them The next stage is a jungly forest, and then comes the 
huge equatorial foiest, or selva, within about 5° of the equator Thus, 
from the bare desert where no vegetation is visible for yeais at a time, 
a schematic continent such as A57 would show a steady increase in 
the size of the vegetation through short grasses, tall grasses, savanna, 
scrub forest, and jungle to equatoiial forest with trees 100 to 200 feet 
high In actual practice the transition is irregular because rivers pro- 
duce narrow strips of moist soil in dry regions, while mountains 
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produce rainy belts on their windward sides and dry “rain shadows” 
on the leewaid side. 

yS, Tropical Savanna. The glasses of the savanna vary greatly in 
sire. Wheie there is heavy rain for 3 or 4 months and the soil is rich, 
the size is almost incredible On one of the author’s journeys he 
looked out from the upper deck of a steamer on the upper Nile into 
a tangle of huge reedlike grasses. Tlieie he saw some white spots mov- 
ing slowly along one or two hundred feet fiom the bank, but almost 
hidden by the brown grass Then there was an opening where the 
grass was broken down, and he saw that die white spots were birds 
perched on the backs of a held of elephants Near the foot of the 
Abyssinian mountains in the part of die Sudan southeast of Khartum 
the grass grows to such a height that in the rainy season it has to be 
cut on the railroad track every few weeks in order to let the infre- 
quent trains get thiough. The glass on the two sides is sometimes so 
tall that it arches over, meets above the track, and foims a green tunnel 
thiough which run the tiains Such huge giass is, of course, raie, but 
heights of G to 10 feet are common 

79. As the rainfall increases toward the south small trees begin to 
appeal among the grass Sometimes they stand alone, but often they 
fotm patches a few acies in extent wheie the conditions of gioundwater 
or soil aie especially favorable Wheie the lamfall is sufficient they 
dot the giassland like scatteied trees in a park, foiming the typical 
savanna Sometimes a iivei winds across the giassland, and along its 
floodplain theie is a band of laige trees, a typical “gallery” forest. 
As one passes on to lowei latitudes the trees increase in number until 
finally the scrub forest is 1 cached, but even there glasses still persist. 
The transition fiom giassland to sciub forest is so giadual that gen- 
erally It IS impossible to tell where one ends and the other begins 
Milhous of squaie miles in Africa, South America, and Australia are 
covered by a mixtuie of tall glasses and scrubby, widely spaced trees. 
Similar transitions, such as that from conifeious to deciduous forests, 
and from sciub foies Ls to rainforests, are, of course, common, as we 
shall soon see 

80. Ttopical Saub Foiest The tropical scrub forest (A57) is one 
of three types of forest found in low latitudes The others are jungle 
forest on the southeastern boidei of our schematic continent and 
equatorial rainforest near the equator There is much confusion 
among popular writeis and still more among people at large as to the 
exact natuie of these tliiee, and also as to the difference between tropi- 
cal jungle and other kinds of tropical forests In order that these terms 
may be perfectly clear, the exact sense m which each is here used will 
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be defined. Their relation to rainfall and to dry seasons should first 
be understood Tropical scrub grows in tropical regions where there 
IS a season of several months so dry that the grass turns brown, the soil 
becomes dry and dusty, and the leaves fall from most of the trees 
Such forests, as may be seen in A6o, occupy a much larger area than 
any other tropical type In Africa they are especially widespread on 
both sides of the equator and are found at altitudes as great as a mile 
In South America they comprise a huge area in central Brazil In 
Australia they cover the least-developed northern part of the country. 
In North Ameiica and Asia they aie relatively unimportant except 
that the cential part of India away from cither coast is laigely covered 
by scrub except wheie cleared for cultivation Sometimes they are 
interrupted by large grassy areas Elsewhere, the forest becomes 
compaiatively dense, but even there the trees aie so widely spaced that 
if the grass were burned off, as it frequently is, it would be as easy to 
travcise as a peach orchaid In fact, the typical tropical scrub forest 
resembles an orchaid where peach, plum, apple, and other small trees 
are spaced well apait with grass between them The trees very larely 
bear edible fruit, however, and many, such as the acacia, are thorny 
An umbrella shape is common, and theie are queer types such as the 
baobab with an cnoimous squat tiunk which suddenly ends at a 
height of 10 01 20 feet where the branches spread out The trunk, 
often hollow, is sometimes used by the natives as a tank in which to 
stoie water 

8i In the wet season the scrub presents an appearance of intense 
luxuriance The gieen glasses grow at an almost incredible rate- 
several inches per day— the trees ale all green The heavy showers 
that fall almost daily swell the streams into muddy torrents and make 
the giound a sea of mud Temporary lakes fill the hollows, and it is 
very hard to travel except on well-made roads, but such roads are rare. 
At the end of the diy season, on the contrai-y, the grasses are all brown, 
bent, and dusty, if they have not been burned off, most of the trees 
are bare, and the general aspect suggests thin second-growth forest of 
scattered birch, aspen, and ash in the late autumn The resemblance 
IS by no means close, however, for the ground in the scrub foiest is 
often so dry that it cracks open Water is haid to find, and traveling 
is unpleasant because of the dust and because watenng places are far 
apart Sometimes, however, there aie amazing bits of beauty— a bare 
bush covered with great red, white, purple, or yellow flowers, or per- 
haps a held containing hundreds of antelope of half a dozen species. 
The animals bound giacefully away through the grass and bushes as 
if a hon were after them. They need to bound, for it is no easy matter 
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to push one's way through stjfT dusty giass as big as cornstalks With 
good luck you may see a family of lions lazily lolling in a tangle of 
glass aftei feasting on a young zehia or giiafic Intel esting as such 
scenes aie, they do not indicate mucli value for man in this kind of 
vegetation. In some places, such as the inteiioi of India, agriculture 
IS can led on where tiopical scrub once prevailed, but the length and 
severity of the dty season make the ciops piecaiious As a whole the 
seeming possibilities of the wondeiful glasses of the savannas and 
of the semh foiest have not been leahzed 


82 Animals of Savanna and Saub Wlicie glasses are abundant, 
heibivorous animals aic also sure to be nuraeious, and carnivoious 
animals live theie to eat them The incicdibly laige lieids of buffalo, 
and the wolves that pieyed on them, in the pianies of the United 
States as late as 1870 illustrate the mattei In Euiasia and America 
the wild hcids that formcily loamed the giasslands have now given 
way to lieids of cattle and sheep. In Soudi Ameiica and Australia 
this is also largely true, although guanaco heids still lemain in Pata- 
gonia and nuineious kangaroos m the “back blocks” ol Austialia. In 
Africa, cattle occupy the noithctn and southern boideis of the grass- 
ands, but the gi eat cential poition of both the giasslands and the more 
open parts of the sciub fotest is still the home of unbelievably large 
herds of many species of antelope, togethei with zebias, gaafies, and 
c ep lants The authoi has almost walked up to heids in which thou- 
san s o antelope hobnobbed with ostiiches and awkwaidly pacing 
giraffes Not fai away m a thicket on the hillside a tioop of big 
monkeys gamboled and shiieked m the tiees. The lion is the most 
conspicuous beast of prey, but the hyena, leopaid, and others aie not 
e cspise These beasts may he in the shade of trees, and some 
of tliem may watch for prey while lying on the hiandies of ti ees, but 
hey are rarely found in the deep foiest The place wheie they can 
Itcibivoious animals can get food, and that is 
vl ere glasses aie abundant The most abundant glass m the world 
e savannas and the moie open paits of the semb forest 
foiinrl ^ Jungle On our schematic continent jungle forest is 
mZ Z T "T" Z Tl- side noimally gets 

son which tl^^^ diy sea- 

uadrttl rr r r. ^he mm IS brought by 

o f more tl m 

inbwL 1 earned by the 

^.Woivmg winds is deposited as ram duiing the diy season In act^ 
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practice, as appears in A6o, sudi inblowing winds bring rain to the 
windwaid side of many islands and mountain ranges The result is 
that, although there is a dry season, it is not so long or so severe as 
in the centei of a continent or on its western side The winds which 
thus shoiten the diy season are the northeasterly and southeasterly 
trades, togethei with the summei monsoons of Asia which blow 
mainly fiom a southerly quaitei 

84 Wheie the diy season of low latitudes is relieved by such rams, 
tiopical sciub gives place to a iichei kind of forest This may properly 
be called tiopical jungle, although it ts sometimes called “rainfoiest." 
Many of the tiees in such a forest are of large size More, however, 
are moderate in height, while below them, or in the occasional open 
spaces, there is a rank growth of vines, bushes, and low plants with 
big leaves Often there seem to be three stones of plants first, the 
big trees towering high overhead, second, the lower trees such as 
palms, and thud, a bushy tangle of bamboo oi a host of big-leaved 
succulents. One of the chief chaiacteiistics of the typical jungle is the 
way in which the vegetation runs not The plants crowd upon one 
another so closely that a peison unskilled in the lore of the foiest 
may lose himself m a few minutes Often one can make progress only 
by cutting away the vines and lower plants It is much harder to travel 
in the jungle than in the bigger equatoiial foiest, or even among the 
dusty grasses of the tropical sciub The jungle areas are the part of 
the world where plants such as the banana, breadfiuit, mango, and 
coconut make it easiest to get a living Agriculture is comparatively 
easy, and this is the region where tiopical plantations aie found 
Hence the jungle is doubly underlined in A57. In A60 the jungle is 
not shown because so much of it is merely small narrow strips In 
Plate I, however, the Regions of Wet Tropical Agriculture are essen- 
tially the aieas of jungle Such areas aie found on the windward 
side of the Caribbean islands and the neighboiing mainland, on the 
east coast of Biazil, and along the eastern base of the Andes In 
Africa there is a good deal of tiopical jungle on the boideis of the 
equatoiial forest, and also in Abyssinia, Madagascar, and along the 
eastern coast Owing to the high altitude of most of Africa true 
jungle is not so abundant there as m othei continents In Asia the best 
examples are southern India, the “terai” at the foot of the Plimalayas, 
parts of Malaysia, and Indo-China Many pails of the East Indies and 
a small section on the noi theast coast of Australia are also covered with 
jungle. The galleiy forests that form nariow bands beside the rivers 
m 1 egions of sciub and savanna usually consist of jungle These many 
isolated bits supply a surprisingly large proportion of all tropical 
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pioducts— many times as much as all the savannas, scrub forests, and 
lainfoiests put togethei. 

85 The Equatonal Rainforest or Selva On a schematic continent 
the land within 5° or so of the equator has two lainy seasons These 
occur soon after the sun has passed oveihead on its way either north 
or south There aie also two less lamy, but by no means dry, seasons 
soon after the sun reaches its most northeily or most southeily posi- 
tion. This means that the giound is moist as well as warm at all 
seasons, and theie is never any complete stoppage in the giowth of 
\cgetation. Such conditions aie lealized most fully in the Amazon 
and Congo basins and in ceitain paits of the East Indies They pro- 
duce a foiest which deseives to be called a rainfoiest even moie 
decidedly than does the jungle foiest which grows wheie a long wet 
season alteinates with a shoit season which is almost dry In the 
equatonal forest the trees use to gieat heights and form a somber 
canopy which shuts out the sunlight One walks in a dim light 
among great tice trunks like the columns of a cathedral Travelers 


in the Amazon basin tell of floating hundieds of miles down small 
nveis wheie the tiees overaich so completely that the sun is scarcely 
visible foi days In openings where a gieat tree has fallen the vegeta- 
tion for a while takes on the jungle chaiacter, but giowth is so rapid 
that the genuine sclvaj as it is called in South Ameiica, soon leturns 
Wheie the foiest is so huge and oveipowenng it can be cleared only 
with gieat difHculiy Even if it is cleaied, agiiculture is very difficult 
because the giound is so constantly wet, and weeds, which include 


young tiees, giow with exueme rapidity Domestic animals do not 
thiive because there is little or no grass, and what theie is has a very 
coaise textuie that is bad foi the animals’ stomachs. Nor are theie 
many wild animals m the somber aisles of the lower forest Monkeys, 
anteateis, and innumerable buds jump about high among the trees, 
and snakes glide over the branches, but down below there is little 
animal life aside fiom insects Natuially the human population is 
very sparse, and the products aie almost limited to a few cabinet 
woods This type of vegetation as a whole deseives only a dotted 
underlining in A57 Thus in tlie lowest latitudes, as m the hmhest 
the vegetation is of little use to man The best of all types of vegeta- 
tion fox general utility is obviously an mteimediate type, not too 
spaise 01 too dense combining deciduous haidwoods and coniferous 
softwoods and including nutritious glasses of moderate size which 

glow in the open spaces of the forest and will grow elsewhere if the 
lorest IS cleaied. 
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86, Four Grades of Land Utilization, I The UnptocliicUve 
Realm Our study of limits suggests that the earth’s surface may be 
divided into four mam realms based on usefulness to man Begin- 
ning with the least useful realm, we find large aieas where the tem- 
peratuie is so low, the aiidity so extreme, or the topography so rough 
that they are beyond the limits of appreciable productivity This Un- 
productive Realm includes Antarctica, Greenland, the Sahara, other 
true deseits, and the highest and most inaccessible portions of moun- 
tains and plateaus such as those of Alaska, Chile, Tibet, and north- 
eastern Sibeiia In AiyS the absence of dots indicates that such regions 
have practically no population Except for limited and widely scat- 
tered tiacts on seacoasts, in oases, and in the milder valleys, they he 
beyond the limits where man can get a permanent living, 

87 II The Reabn of Nonagncultwal Production. The next realm 

consists of many scatteied aieas where the vegetation becomes sufficient 


to support a scanty nonagri cultural population There is no definite 
boundary between the various lealms-meiely zones of tiansition. 
Between the Unpioductive Realm and the Realm of Nonagricultural 
Production there is commonly a zone or band a few hundred miles 
wide, such as the tundia, where hunteis or herdsmen can sometimes 


but not always get a living The location of this band vanes not only 
according to fluctuations of the weather from year to year, but also 
according to man’s changing ability m such matters as digging wells 
and tiansportmg food Along the moie favored margin of the Realm 
of Nonagricultural Production there is usually a band several hun- 
dred miles wide where crops can be raised in favorable years or by 
special methods, but where agncultuie amounts to little because it is 
highly unreliable Between these two limiting bands lies the Non- 
agricultural Productive Realm It consists mainly of grasslands and 
forests The forests may be eitlier the cool coniferous type, or the 
warm rainforest type. Although largely unfit for crops, these regions 
can be utilized for relatively primitive occupations of the subsistence 
type, iuch a, 
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laising, lumbeimg, and the gatheung of wild products in the forests. 
The steppes of Asia, the great “North Woods" of Canada, and the 
equatoiial ramfoicsi of Biazil aie paits of the Realm of Nonagricul- 
tuial Pioduction In A176 they aie almost without dots, for their popu- 
lation IS cverywheie spaise If an exchange economy invades their 
realm it takes a simple form such as fm-raising, lumbering, or min- 
ing Mining, it should be noted, has limits of a diffeient kind from 
those of most occupations. It can be earned on almost regardless of 
climate or relief 

88 HI. The Realm of Unceitain Aguculturc Within the limits 
of agricultuie there are vast aieas where ciops can be raised, but wheie 
only a few kinds aie woith laising because the dangei of failures is 
great. Such regions often he beyond the limits of many of the best 
ciops, such as torn, cotton, and potatoes, but in the most populous 
paits such ciops can be laised much of the time The chief trouble 
is that, even if crops will giow, they give a large return per acie only 
m the best years, and are subject to frequent and disastrous failme 
Hence a laige part of the people in the Realm of Unceitain Agiicul- 
ture tend to be vciy poor and to have a subsistence economy, as in 
much of India and China If the population practices an exchange 
economy, howevci, it can be piospeious and piogiessive, piovided that 
It IS spaise and each family has much land, as in western Dakota, 
Other occupations aside from agiiculture or stock-iaising have little 
chance for development The cential part of India, noithern (espe- 
cially northwestein) China, the agiicultuial part of the Anglo-Egyptian 
Sudan, southeastern Russia near the Caspian Sea, and the diier part 
of the Great Plains of the United States aie regions of this type. 

89. IV. The Realm of High Productivity The best parts of the 
eaiths surface aie surrounded moie or less completely by the over- 
lapping zones of the less desirable types They form a central Realm 
of High Pioductivity compusing most of the pai ts of A86 where the 
dots are close together, with the exception of ceitain portions of the 
Realm of Uncertain Agriculture m noithwestern China and India. 
The entire Realm of High Productivity lies well within the outer 
limits of agncultuie, and also within the limns of a laige number of 
valuable ciops. Moreover, for the most part it lies within the nar- 
rower limits where the crops are reasonably idiable Hence agncul- 
ture is not only possible, but piofitable, and a high standard of living 
can be maintained, provided the population is industiious and not 
too dense The Realm of High Pioductivity is divided into three main 
types One consists of areas wheie tropical plantations can flourish, 
as in Cuba, Java, and the coast of Brazil. The second consists of warm 
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lemperale legions, such as the southeastern. United States, the Mediter- 
lanean lands, Japan, and the center and south of China The third 
comprises cool temperate legions, such as the northern United States 
and westetn Euiope The temperate parts of this realm are the por- 
tions of the woild wlieie an exchange economy is most highly devel- 
oped, and fiom which that economy has generally spread to other 
regions They are the only regions where manufacturing has achieved 
any gieat development Roughly speaking, the Realm of High Pio- 
ductivity embraces only about 20 per cent of the earth’s land surface, 
but It supports nearly 80 per cent of the people and cairies on a still 
laiger percentage of the industry and commerce 

go Tools for Representing Climate I Standard Diagrams 
Our discussion of limits, vegetation, and lealms of land utilization 
makes it evident that climate has more effect than any other geographic 
factor in determining 

the distribution of prod- jpmamjjasond jpmamjjasond 
ucts, occupations, types 
of economy, commerce, 
industiies, and wealth 
This IS obvious when 
one recalls how huge an 
aiea lies beyond the cli- 
matic limits of agricul- 
ture, and how greatly 
the products of tropical 
countries differ from 
those of cooler regions 
Therefore, before inves- 
tigating the geographic realms any further, tire student of economic 
geography ought to understand the climate of the various parts of the 
earth’s surface In oiclei to do this he needs the proper tools in the 
shape of maps and diagiams whicli give a giaphic picture of the tem- 
peratuie, rainfall, and seasons The most common form of climatic 
diagram is illustiated in Ago where the climate of St Louis is com- 
pared with that of Rivadavia, a place in the Chaco region of northern 
Argentina, 24° south of the equator at an altitude of about 650 feet 
The height of the curved line in each case lepresents the temperature, 
the bars show the amount of rainfall One sees at a glance that St. 
Louis has a strong fluctuation of temperatuie from season to season, 
but only mild fluctuations of lainfall At Rivadavia, on the contrary, 
the fluctuation in temperature is less than at St Louis, but the rain- 
fall varies much more— from almost nothing during the two coolest 
months to nearly 5 inches in February At that time Rivadavia has 



Ago— Standaid Diagram o£ Rainfall and Temperatuie 
at St. Louis and Rivadavia 
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about the same rainfall that St. Louis has in May and June, but is 
much waimer. A temperature of 79“ as the average for night and day 
makes St Louis quite uncomfoi table in July, but an average of 86° 
at Rivadavia in Januaiy, with the same rainfall of 4 inches, is far 


'WOlse 

91 II Chmographs Although the standaid method of Ago is 
the best for some pui poses, the method of Agi is better in many re- 
spects. In this “chniogiaph,” as it is called, the veiLical scale on the 

left shows the temperature. 
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and the horizontal scale at 
the top the monthly rainfall 
Rainless regions he on the 
left, and very rainy regions 
on the right The words in 
the cornels indicate the na- 
ture of the climate at the 
extremes Such a diagram is 
like a map of the great land 
masses of Africa and Aus- 
tralia in latitudes 10° to 40° 
S In making the chmograph 
of St. Louis, we start with 
the fact that in January the 
temperature averages 31° F. 
and the rainfall 2 3 inches. 
Fiom the scale on the left 
we find the level for 31°. 
Then we move our pencil to 
the right along this level 
until It IS directly below 2 3 
inches as estimated from the 
scale at the top There we 
put a cross and label it “Jan ” 
The cross lies well toward the 


bottom of the diagram because the weathei is cold m Januaiy It lies 
somewhat toward the left because the wnitei at St Louis has only mod- 
eiate precipitation The February conditions— temperature 34 5° and 
rainfall 2 8 inches— are similarly lepiesented by another cioss slightly 
higher up and to the right, and aline is drawn between the two crosses. 


In the same way each month is located at its proper point and con- 
nected witli the preceding and following months, thus mak.ing an 
irregulai, many-sided polygon By the time we get to June the line 
of the chmogiaph has risen high and swung far to the right because 




TOOL? FOR REPRESENTING CLIMATE 


55 


the weathei for that month is hot and wet, and of the kind usually 
associated with the tiopics July is drier, but still quite rainy Then 
during the fall the weather gradually becomes cold with a tendency 
towaid dryness 

ga We can put the Rivadavia climate on this same diagram, and 
keep It distinct from that of St Louis by using a different kind of line 
Having located January in its proper place, we see that its weather 
resembles that of July in St Louis, except that it is wanner— veiy hot 
m fact This is just what we should expect of a place in the southern 
hemispheie only 24° from the equator Having located the other 
months and drawn the connecting lines, we see at a glance that, as 
soon as the summer 
comes to an end in 
Februaiy, the weather 
at Rivadavia becomes 
rapidly drier but does 
not cool off very fast 
In winter, that is, fiom 
May thiough August, 
the tempeiature is 
pleasant, avei aging be- 
tween 60 and 70°, but 
theie IS practically no 
rain 

93. Advantages of 
Chmogmphs Chmo- 
graphs are especially 
useful m four respects 
(1) They enable us to 
grasp the relation be- 
tween temperature and 
rainfall at a glance (q) They prevent confusion when comparing 
the seasons on opposite sides of the equator (3) They are a 
great help in comparing the climate of one place with that of an- 
other In Ag3, foi example, the mild, marine cyclonic climate of 
London, with a rainfall about like that of St Louis, is compared with 
two quite different climates That of Saratov in Russia is typically 
continental and of the mid-latitude type, with relatively low rainfall 
and gieat seasonal variation of temperature. Bombay, on the other 
hand, has a tropical, monsoon climate, averaging not far from 80° 
throughout the year From November to May (the “N” for November 
has been crowded out) it is very dry, like a desert, and the line in A93 
is far up in the "hot-dry” corner From June to September, it is 


Monthly Rainfall 
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A93— Climographs Comparing the Climate of Lon- 
don with that of Bombay, India (at top), and that 
of Saratov, Russia fat left) 



56 


NATURAL REGION'S AND LAND UTILIZATION 


exticmcly wet and hot, and the line juts far out into the 'hot-humid” 
coiner In fact, it is so wet that it has been necessary to make the scale 
for lainfall much smallei than in Agi Cliinogiaphs are also especially 
useful in Lonipaiing a given climate with the optimum climate foi 
sonic plant, animal, oi actnity AVc shall use it lepeatedly for tins 
purpose The climate of London is one of the best fiom the stand- 
point of health In A93 it is evident at a glance that, if London 
approaches the ideal, Saratov' is a little too waiin in summei, fai too 
cold 111 wintei, and too diy all the yeai Bombay, on the other hand, 
IS always too hot, it is much too diy foi 8 months and fai too wet loi 
4 months Aftei a little expciience, such climogiaphs give a much 
(leaiei idea of a climate than the old-fashioned foim of diagiam 
(Aqo) Chinogiaphs of one’s own climate should be diawn in com- 
paiison with those of othei places 

94 Nvtural IIlgions The foui realms of land utilization aie 
divided into smaller aicas known as natuial geogiaphic regions, based 
mainly on climate, but also on vegetation and human occupance 
These aie shown m Plate I, where they aie aiianged in order from 
the cquatoi to the poles In the following table they have been reai- 
langed accoiding to the lealm of land utilization to which they belong 
At tilts point the student should read the desaiptions of the natuial 
legions ns gwen on Plate I at the end of this book In leading the 
desaiptions follow the oidei shown in Table 1 There each lealm is 
divided into types accoiding to the natuie of the climate, and most of 
the types in tuiii aie divided into two 01 moie natuial regions The 
desaiptions in Plate I should be regaided as part of the text of this 
chapter In leading them retei constantly not only to the older type 
of climatic diagrams given in the maigin of Plate I, but in addition 
to the climogiaphs indicated in the desaiptions m the rest of this 
chapter. In each climogiaph a line has been added which represents 
appiovimatcly the avciage climate of the woild’s la largest cities This 
“standaid” chmogiaph is desciibed in a latei chapter It represents 
a climate which has .an avciage tempeiatuie of 70° in July and 35° in 
Januaiy The rainfall declines legulaily fiom 4 inches in July to 3 in 
Janiiaiy, and then mcieases again with perfect legulaiity This regu- 
larity changes the chmogiaph from an iriegular polygon to a straight 
line The standard chmograph of 12 great cities leprescnts a climate 
which comes close to being the best possible compromise between, the 
optimum or best condition for human health and activity', and the 
optima foi the greatest variety of valuable ciops and animals There- 
foie It foi ms an excellent standaid by which to measure the climate 
of the various natural regions. 
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qg On the basts of the chmogiaphs and descriptions accompanying 
Plate I study each natural region separately accoiding to the follow- 
ing directions 

1 Piepaie an outline map or a tiacing of Plate I for each of the 
foul lealms of land utilization, using a difteient type of shading 
for each natuial region For example, on the first map shade all 
icesheets m one way, all tundras and high mountains in another, 
and deseits in a third 

g. For each natuial region recoid the following 
A The lange in latitude 

B The numbei ol continents in which it is lepresented 
C The lelative area compaied with that of other natural 
legions 

3 Pay special attention to the location of each natuial region 
in lespect to the continents, beaimg in mind that Europe, Asia, 
and noithern Afiica behave as a single continent, while the south- 
ern half of Afiica behaves almost like a separate continent Note 
especially whether all the sepaiate pieces of land belonging to any 
one kind of natural legion aie similarly located, i e , on the east or 
ivest sides of the continent, oi the interioi 

4 Dcteimine the season at which there is ram oi drought, bear- 
ing in mind that “wintei” means the cool season regardless of 
whether it culminates in Janliaiy oi Julyi 

5 Desciibc the natuie and dcgiee of the departures of the 
chmogiaphs of the individual natuial regions fiom the standaid 
chmogtaph Anange the natural regions in the approximate order 
of the degree to which their chmogiaphs depart fiom the standard 
chmogiaph, especially in temperature and in seasonal distiibution 
of rainfall. 

6 Draw an additional cliinogi'aph for some place located in 
each natural region 


TABLE I 

Natural Regions Arranged According to Realms of Productivity 
The numbers following the names of regions refer to Plate I 

A. Unproductive Realm 

Type I Icesheets Antarctica, Greenland 

Tundras and High Mountains (No 13) 

Type II Deserts (No 5) 

B. Realm of Nonagricultural Production 

Type III Cool Forests (No 12) 

Type IV. Equatorial Rainforests (No l) 
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C. Realm of Uncertain Agriculture 

Type V. Wet and Dry Low Latitudes (No 3) 

North Chinese Monsoon Region (No 8A) 
Temperate Steppelands (No 6) 


D Realm of High Productivity 
Type VI Tropical Type 

Regions of Wet Tropical Agriculture (No 2) 

Cool Tropical Highlands (No. 4) 

Type VII. Intermediate Type 

Regions of Mediterranean Climate (West Coasts), (No 7) 
Mild East-Coast Regions (No 8) 

Type VIII Cyclonic Type 

Marine Cyclonic Regions (No 9) 

American Continental Cyclonic Region (No. 10) 

European Continental Cyclonic Region (No loA) 

Cool Continental Cyclonic Regions (No li) 


10" 12” 



96 The Unproductive Reaim I Tundras and High Mountains 

The UnpiDductive Realm and the 
Nonagiicultural Pioductive Realm 
add so little to the -world's general 
resources that we shall dismiss them 
in a few pages In the next chapter 
we shall consider the Realm of Un- 
certain Agricultuie The rest of this 
book will be devoted mainly to the 
Realm of High Productivity, which is 
the mam subject in economic geog- 
raphy The icecaps of Greeland and 
Antarctica, unshaded or omitted on 
Plate I, are the most completely un- 
pioductive parts o[ the world Tundras 
and High Mountains (No. 13 in 
Plate I) follow them closely These 
form a gieat strip along the northern 
coast of America and Asia In each of 
these continents a narrow strip of the 
same bairen type of country extends 
southward along high mountains In 
North Ameiica it is too small and 
broken to appear on a map so s mall 
as Plate I, but in South America it 
forms a band along the entire length 
of the Andes In Asia it winds from 



Aae-Chmographs of Tundra 
and High Mountains 


ill iL winas rrom 

nouheastern Siberia to the Tien Shan Mountains and then expands 
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■Widely on the high, cold plateau of Tibet The inhospitable nature of 
the climate is evident in A96. At Uppernivik in Greenland July and 
August are as cold as January in Dublin, or March in Washington, 
D. C Although Mt Washington is only 6,300 feet high, its summer 
is as cold as that of stations at scalevel near the Arctic Circle 

97 The total aiea of tundias and high mountains far exceeds 
that of the United States This gieat area is not absolutely unpro- 
ductive in the same way as the icecaps It has some resources 111 the 
form of fish, game, lichens, and grasses, or other short-lived annual 
plants A few valuable domestic animals can be kept in its better 



portions— leindecr and dogs in the north, and yaks, llamas, and even 
sheep in the high plateaus of lower latitudes Nevertheless, the entire 
Tundia and High Mountain area does not contain enough Eskimos, 
Lapps, Samoyedes, Tibetans, South Ameiican Indians, and other 
inhabitants to make a single city that would deserve to be called big 
Most of the inhabitants are nomadic and in a low stage of culture with 
a pure subsistence economy The places where they live really belong 
m the Realm of Nonagiicultural Pioduction, but in a generalized map 
such as Plate I it is impossible to show minor details Almost the only 
places wheie modern civilization prevails aie a few mines and the 
little towns where Russia is trying to establish seaports at the mouths 
of Siberian iiveis In spite of slight productivity in certain places. 
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piacticdlly the whole of the Tundtas and High Mountains is unin- 
habited and unused 

98 II DescUs The diy parts of the woild (No 5 in Plate I) 
piovide the othei gicat section of the Nonpi oductive Realm In the 
two Ameiicas leal deseits aie small and much intciiupted by oases, 
but the dcscits of Afuca, Asia, and Austialia arc so huge that the 
United Stales could be set down sevcial times within them Their 



BgS-Chmographs ol Deserts 

enoimous sne in compauson with the woild as a whole is evident in 
A98, The deserts of the southein hemisphere alone are laiger than 
the United States Bg8 shows how gieatly the climates of deserts vaiy, 
and how fai they depart fiom a desiiable type Some, such as those 
of Cential Asia (Kashgar m B98), have mean monthly temperatures 
naiiging all the way fiom 80° in July to 30° ot lower m January. 
Otheis, such as those of the southwestern United States and the Sahaia 
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(Yuma and In Salali m BgS), aic much hotter, with some months aver- 
aging 90° or moie loi night and day togelhei, and with no months as 
cool as 50° In low latitudes, as at Swakopmund in Southwest Africa, 
all the months may be so much alike in both temperatui e and rainfall 
that the climograph is reduced to a meie hint in the form o£ a line 
connecting the two most extreme months At Arequipa in Peru there 
IS even less range of tempeiatme than in Southwest Africa, but two 
months have a lainfall appioaching 2 indies In spite of these differ- 
ences all the climographs aie alike in showing an extremely small rain- 
fall In the raie yeais when theie is abundant ram for a few weeks 
the chinogiaphs become vciy diffeient from those of B98, and a desert 
becomes a gaiden of feathery grasses and gay flowers 

99 Oases within the deseits support a considerable population, 
but piobably not enough to iival the largest provinces in China or 
India There aie also a few nomads, mainly on the boaiders of the 
deseit, but the value of then entire pioduction would probably not 
equal that of a single one of the world’s largest factories The oases 
aie legions of high productivity Such gieat oases as Egypt, the 
Punjab iriigation piojects of India, and the disuict containing Samar- 
kand and Tashkent in Central Asia aie highly pioducLive Neverthe- 
less, as we have seen, most of their people live in a subsistence economy 
Hence their contiibution to the world’s economic activity is relatively 
slight in spite of important exceptions such as the Imperial Valley, 
the Muiiay Rivei project in Australia, and the sugar oases on the 
Peruvian coast and at the base of the Andes in noi thwestern Argentine, 
wheie a full-fledged exchange economy prevails Aside fiom the oases, 
the contribution of the deserts to world trade is practically limited to 
mineials, such as coppei fiom Chile and Arizona, nitrate and iodine 
fiom noithein Chile, gold and silvei fiom parts of Austiaha and 
Nevada Oases supply to world trade dales from North Africa and 
Mesopotamia, long-staple cotton fiom Egypt and Arizona, and early 
vegetables fiom the Imperial Valley of California 

100 Realm of Nonagricultural Production I Cool Forests 
Viitually the whole of the natural region called the Cool Forests 
(No 12 in Plate I) belongs to the nonagricultural type of land 
utilization This natural legion is as large as the Tundra and High 
Mountain type-so large that it is difficult to lealize its size from a 
small map such as Plate I Perhaps the reader can get some idea 
of its vastness by estimating how many times Great Biitain, France, 
and Germany could be set down on it Throughout an enoimous belt 
across both of the northern continents and southwaid along many 
mountain ranges the climate is not warm enough to allow people to 
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get a living solely fiom oidinary agncultuie Precipitation is light, 
Tile climographs of Aioo show that even in die parts of the Cool 
Foiest winch are wannest in summer— such places as Verkhoyansk 
in northeastern Sibeiia— the July teinpeiature averages scarcely 6o°. 
Moreovei, because such places he far m the inteiior of the continents, 
they have extiemely cold winters, 58° below zeio F in Januaiy at 



Aioo-Climographs o£ Coal-Forest Regions West Coast above and interior rdgions 

below 


Veikhoyansk On wet western coasts, at places such as Sitka in south- 
ern Alaska and Melmka in southern Chile, theie is a great excess of 
lam and the wmteis aie quite mild In the inteiior and on east 
coasts, as appeals in the climographs for Veikhoyansk and Fort 
Uiui chill neai tiudson Bay, the summeis are warmer and have much 
less lain than on west coasts, although the winters are extiaordinarily 
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101 So far as vegetation is concerned the amount of precipitation 
in the Cool Forests makes little difference Even in the continental 
inteiiois the summer temperatuie is so low that evaporation is slight 
Hence a little lainfall is enough to keep the ground moist The 
evcess of lain on west coasts merely flows away to the sea and has 
little effect on vegetation The fact that the soil is practically always 
waterlogged does not help agriculture or even tiee growth. On the 
contiaiy, it is a hindrance, for it makes the ground slow to warm up in 
the spiing The sun’s heat merely evaporates water instead of waiming 
the giound Moieover, a long fiozen penod of six months or more in 
winter and the cold waterlogged condition of the giound in summer 
cause the soil as a whole to be a poor, pale, acidic type— a “podsol,” 
as It IS called— which is of little value for agiicultuie. A few crops 
such as cabbages and jiotatoes can be laiscd in the sandier, warmer 
soils The long days encouiage them to grow marvelously, but such 
lapid growth makes them watery, and they are often spoiled by frost 
in August Occasionally one finds a grassy clearing where a few 
cattle are kept, but this is mainly on the southern bolder Hence 
lumbei, furs, and fish aie the main lesouices of the Cool Forests. 
Even minerals aie of relatively little value They may be present in 
large amounts, but the forests make it haid to find them Moreover, 
only mineral deposits of high quality can be worked piofitably in such 
remote and inaccessible regions In the Cool Forests the centers of 
population are all very small They lake the foim of fur posts, such 
as those of the Hudson Bay Company in Canada, of fishing villages 
such as those of northern Newfoundland and the Sea of Okhotsk in 
eastern Sibeiia, of mines such as the Swedish non mines at Gelavera, 
or of lumber camps and pulp mills, as in eastern Canada, northern 
Finland, and northern Russia All these, it should be noted, are out- 
posts of the great exchange economies which have their centers in 
legions of moie favoiable climate. These outlying enteiprises are 
often highly profitable to the capitalists and managers who run them, 
but not to the actual workers For the most part, however, the great 
comfeious forests are uninhabited and unused except by an occasional 
hunter or tiapper For hundreds of miles the “taiga” presents a 
monotonous vista of small conifeis rising from a perfect tangle of logs 
in every stage of decay. 

103 II The Equatorial Rainforest (Aioa) The Realm of Non- 
agricultural Pioduction includes the Equatorial Rainforests (No i 
in Plate I) as well as the Cool Forests Each of these natural regions 
IS dominated by especially dense and continuous forests of an ever- 
green type The Cool Forest is evergreen because it consists largely of 
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Draton bv tb6 author on his rearrangement of Ooodc s Semi-hornoloHne Equal Area Projection Used by courtesy 
of the Chicago University Pr^is 

Aio 2 — Location oC Tropical Rainforests 
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ronifeis which bcai neccllelike leaves and have soft wood The Tropi- 
cal Ramfoiest, on the contraiy, consists 
ot bioadleaved tiees which drop then- 
leaves each year and often have ex- 
tiemely hard wood They are ever- 
gieen because constant warmth and 
moisture permit the old leaves to live 
until new ones displace them The 
nature of the Equatoiial Rainforest is 
familiar Its huge trees of many species 
all jumbled togethei, its long lianas 
hanging down like green snakes, its 
oi duels and other epiphytes that turn 
the tree trunks into huge leafy columns, 
and the lush growth and enormous 
leaves of the vegetation that springs 
up in a few weeks whenever the fall 
of an old tree makes an opening— all 
these are characteristic conditions wheie 
there is continual heat and moisture 
A little study of Bios shows how uni- 
formly hot the Equatorial Rainforest 
IS At Manokwari m New Guinea tlie temperature remains steadily at 



NEW GUINEA 


B 102 — Climographs of Equatorial 
IG.ain£orest5. 
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an aveiage o£ 8o°, year in and year out Even at Quirigua in Guate- 
mala, which IS moie than 15° fiom the equator, the coolest month 
aveiages above 70°. An equally outstanding fact is that these climo- 
giaplis show about 4 inches of rain even in the driest month and more 
than 10 inches for 5 01 6 months They stand out as rainy aieas in C102. 

103 Such conditions are very unfavorable for agiiculture, and still 
moie so foi human health Agriculture is also handicapped by the 
quality of the soil, just as in the Cool Forests Rapid weathering 
because of the heat, and constant leaching because of the abundant 
ram, make the soil so poor that agiicultuie would be difficult even if 
other conditions were good But other conditions aie not good. 
Wdiere waimth and moistuie aie so continuous, weeds grow with 
gieat lapidity The soil is wet and therefore haid to cultivate much 
of the time Moreover, a year 01 two of ciopping takes out most of the 
easily available plant food. Theiefore, cultivation of the soil is rarely 
attempted except in the border sections of tiopical jungle Even 
there it is often of a very temporary and migratoi7 chaiacter. In 
tropical Ameiica, Africa, and Asia the natives of the forests often 
make what are called “milpas” or temporary fields They cut down 
the smaller tiees, and girdle the laige ones by cutting off a ring of 
bark so that the trees die and can ultimately be burned When the 
death of the leafy cover permits the sunshine to dry the brush that 
has been cut, they burn as much as possible, and then plant corn, 
pumpkins, peanuts, millet, or some other crop Two or three ciops, 
howevei, greatly deplete the poor soil Moreover, great weeds grow 
so fast that the natives are hopeless about pulling them up So the 
field IS abandoned, and in its place some other spot which was culti- 
vated fiom five to twenty years before is again cleared for the next 
ciop 01 two The yield pei acre fiom such fields is pitifully small, 
and the labor of piepanng them great Natuially, then, they occupy 
only a small fraction of the land Nevertheless, the Equatoiial Rain- 
foiest differs from the Cool Foiest in that most pans of it aie at least 
sparsely occupied by people who piactice a low type of subsistence 
economy. 

104 Equatoiial Rainforests also differ from the Cool Foiests of the 
north in the abundance and variety of the resources which might 
be developed if people were skillful enough Rubber, bananas, cacao, 
and manila hemp were oiiginally wild products of the rainforest Now, 
however, they aie pioduced mainly as plantation products on the 
bordeis of the lainforest where there is at least a short diy season 
This region of Wet Tiopical Agricultuie will be discussed later, for it 
belongs to the Realm of High Productivity Thus, in spite of vast 



LOW PRODUCTIVITY OF NONAGRICULTURAL REGIONS 


67 


lesources, the major pan of the Equatorial Rainfoiest supplies the 
woikl with little except a few beautiful kinds of hardwood Probably 
no othei region contains so many resources that have not yet been 
exploited Nevei tireless, to this day, it remains largely uninhabited. 
Places such as Quirigua (Aioa) in Guatemala, with a season of 3 
months when the lainfall drops to 4 inches, can indeed be used for 
banana plantations, and therefore might be counted as part of the 
region of Wet Tropical Agriculture Manokwari, in New Guinea, 
however, with only one such month and with a higher temperature, 
piesents almost insupeiable difficulties to any kind of agriculture. 
The largest city of the Equatorial Foiest, Manaus on the Amazon 
Rivei, giew up in response to the search for wild rubber. It is an 
outpost of the world's most active exchange economies set down in a 
region where a subsistence economy is dominant. Now, however, 
the decline of the wild-rubber trade has reduced it to a sleepy little 
place presenting a sad picture of stagnation and decay Empty houses, 
ruinous stoies, and dilapidated wharves bear witness to the way in 
which the business of the Equatorial Rainforest tends to be transferred 
to the Wet Tropical Agricultural Regions, which we shall discuss 
later. 

105 Extent and Low Productivity of Nonagricultural Regions. 
Nonproductive Regions and Nonagricultural Productive Regions con- 
stitute about half of the earth’s land surface This half comprises 
regions wheie agriculture is impossible because of either low tempera- 
ture (icecaps, tundras, and high mountains), 01 dryness (deserts), and 
areas where it is extremely difficult although not absolutely impossible 
because of either low temperature (cool forests), oi high temperature 
and excessive humidiiy (rainforests). The entire population is piob- 
ably less than 5 million, provided we exclude the desert oases and the 
mining centeis The desert oases contain 30 or 40 million people, 
mainly in Egypt, Central Asia, southeastern Arabia, Iraq, and the 
Indus legion oi northwestern India As a rule, the oasis people are 
so pool that they have only an insignificant suiplus for exchange with 
other countiies Their exports of cotton, gram, sugar, and other 
pioducts cannot be accurately 'stated, for the statistics do not separate 
them fiom those of aieas outside the deserts The same is true of the 
bananas, cabinet woods, and other products that come in small amounts 
from the true equatoiial rainforest It is probable, however, that 
the total value of all exports fiom oases and equatoiial rainforests is 
much less than that of the expoits of a little country such as Belgium. 
The mineral wealth of the nonagricultural parts of the world is 
propoitionally much greater than tlie agiicultural wealth of the oases. 
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It computes a laige pait of the abundant gold and othei metals of 
Siberia and Alaska, the nickel and other metals of the Canadian 
foiests noith of the Gieat Lakes, the coppei of Peru, Chile, and 
Arizona, the coal of Svalbard (Spitzbeigen) and Alaska, and various 
minor items. All this, however, is a small matter in comparison with 
the coal of England and the United States, or the non of Lorraine 
and the Lake Superior region Perhaps the most impressive fact 
about the nonagricultuial parts of the world is their huge area in 
contrast to the sparsity and poveity of their population and their small 
contiihution to the woi Id’s business. 
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UNCERTAIN AGRICULTURE AND MONSOONS 

106 Areas of Uncertain Agriculture In Table I §95 
thiee types of naluial regions are grouped together as areas where 
agncultuie is uncertain These differ a good deal, for one of them, 
the Wet and Diy Low Latitudes (No 3 in Plate I), is mainly tiopical, 
anothei, the Noith Chinese Monsoon Region (No 8A), is located in 
middle latitudes on the east side of Asia, and the thud, the Tempeiate 
Steppelands (No 6), is located in middle latitudes in the interior of 
the vaiious continents All, howevei, are alike in being regions where 



A107 Lociition ot tVet and Dry Low Latitudes, and of Chinese Monsoon Region 

agncultuie is possible, but piecarious The inhabitants never feel 
certain that they will get ciops laige enough to pay foi their laboi 
and prevent want, or even famine Hence parts of the Realm of 
Unceitam Agriculture are left mainly to heids and flocks with little 
agncultuie except that which is earned on by means of iriigation 
In much larger parts, however, the people rely mainly on agriculture, 
but are veiy poor except in a few legions of spaise population and 
large farms. In the piesent chapter we shall discuss the Wet and Dry 
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Low Latitudes and the Noitli Chinese Monsoon Region Both 
these natural regions have a hot summer with more than enough 
lain, and a cool oi cold winter with little precipitation so that spring 
droughts are a constant menace. Economically theymie alike in that 
most of the people live under a subsistence economy based mainly 
on agiiculture, but dependent also on animals where agriculture is 
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especially difficult 

107 Wet and Dry Low 
Latitudes The most extensive 
pait of the Realm of Uncertain 
Agricultuie is the Wet and Diy 
Low Latitudes, located mainly 
between 10° (or even 5°) and 
25° from the equator (A107) 
They occupy enormous aieas in 
South America, northern Aus- 
tiaha, India, and especially 
Afiica One of their outstanding 
characteristics is waimth at all 
seasons— the coldest month avei- 
ages well above 60®. Another 
chaiactciistic— the one that gives 
diem their name— is evident in 
the climographs of B107 Most 
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parts of the Wet and Dry Low 
,j Latitudes have 5 and 6 months 
during which a rainfall of only 
an inch or less per month and 
an average temperature of 65® 
to 85“ at sealevel cause the land 
to become extremely dry Most 
paits also have 3 to 6 months 
duiing which steadily high 
temperatmes and a rainfall of 


at least ^ inches per month pro 
duce a muggy, unpleasant climate which is bad for people, but favoi 
able to a rapid giowdi of vegetation At Darwin in northern Australia 


the 4 summei months fiom December to Maich have 48 inches of ram, 
and the rest of the year only 13. Thus the outstanding featuie of the 
climate m the Wet and Diy Low Latitudes is a strong contiast between 
a very diy and a very wet season The diy season occurs soon after 
the sun has 1 cached its lowest noonday height The wet season 



WET AND DRY LOW LATITUDES 


71 


culminates 6 months latei, that is, from i to 5 months after the sun 
has leached its highest altitude. Near the equator the wet season is 
longei than the chy season, but as the latitude increases, the wet 
season becomes shorter, as we saw in Paragraph 76 

108. Agncultuie and Populalton The glasses and scrub forests 
in these waim legions of alternate wet and dry seasons (Paragiaphs 
76-81) suggest that agnculture is piecarious and that the population 
is either poor, or spaise Crops can be raised quite easily, but are 
unreliable even where the rainy season is fully 6 months long, and 
are highly piecaiious where the season is short. In the South 
Ameiican and Australian sections the population is very sparse. In 
fact, It still consists largely of wild Indians in much of Biazil, and of 
aboiigmes, or “Black Fellows,” in Australia. Among these there 
IS a sprinkling of white rancheis, but vast spaces are still practically 
unoccupied. In the Llanos, or giassy plains of the Oiinoco, a white 
or mixed population devoted mainly to cattle-raising has of late de- 
clined steadily in numbers and m prosperity after a period of seeming 
progress The Gian Chaco in similai latitudes south of the equator, 
in Paraguay, Bolivia, and northern Argentina, is notorious as a region 
wheie extieme diyness and gieat difficulty in finding water make 
travel very difficult in one season, and heavy rain, deep mud, and 
flooded plains present still greater obstacles at another season These 
two conditions join with the difficulties of agnculture in keeping the 
Gian Chaco almost uninhabited Paraguay and Bolivia fought a 
long war over it, but what they wanted chiefly was control of naviga- 
tion on the livers and of the oil which is found at various spots. The 
pressure of population in both Australia and South America is not yet 
great enough to force people to occupy such undesirable country 
In settling new legions there is a strong tendency to pick out the best 
places fiist. This is especially strong today, because transportation 
is easy Hence the fact that the Wet and Dry Low Latitudes of America 
and Australia aie so sparsely populated is in itself an evidence of 
their poor quality. Until drastic improvements aie made not only m 
our methods of agriculture, but also in our ability to obtain water 
for iirigation, and our methods of maintaining health in hot climates. 
It IS doubtful that high standaids can be maintained if large numbers of 
people settle in these regions. Theie is great danger that if such 
regions become densely populated, even by advanced people, the 
standards of living will diop toward the subsistence economy which 
prevails in the coriespondiiig parts of Afiica and Asia 

log Yucatan An Exception One of the few places in America 
where the Wet and Dry Low Latitudes have a fairly dense population 
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is a nan'ow strip scarcely 50 miles wide in the northern part of the 
Mexican peninsula of Yucatan There we find henequen, one of 
the few distinctive products of the Wet and Diy Low Latitudes which 
plays an iinpoitant part in world tiade It is impoited into the United 
States at the rate of 100,000 to 150,000 tons per ycai About three 
fourths of this comes fiom Yucatan, which supplied practically all 
up to 1910. Genual America and the West Indies also supply some, 
but the dry coastal sections of the states of Yucatan and Campeche in 
Mexico lemam the impoilant centers of pioduction The rainfall 
in the henequen aicas of Mexico is only about 30 inches, which is low 
for so waim a region Of couise it is concentiated in the season when 
the sun in high, and theie is a dry season in oui winter. The soil is 
faitly young and consists of decomposed limestone, so that it is quite 
fertile It is worth noting that in noithern Yucatan a combination 
of environmental conditions better than in most pai ts of the Wet and 
Dry Low Latitudes is associated with the later phase of the great ancient 
civilization of the Mayas and with a present degree of piospciity 
not common in this natural legion Merida, the capital of Yucatan, 
IS an unusually piogiessive city for its latitude Nevcitheless it sufEeis 
because the piospeiity arising fiom henequen has led to ovei pioduc- 
tion and consequent low puces, just as has happened with rubber in 
Malaysia and coffee in Biazil Anotlier difficulty is the political 
situation Mexico has recently broken up many of the laige henequen 
plantations, giving them to small fanners who do not know how to 
laise and piepaie this ciop Many have dug up the henequen in oidei 
to plant com and beans The interest of the United States in hene- 
quen centeis laigely m the fact that it is a gieat source of hindci twine 
for oui grain crops 

no Afncan Wet and Dry Low Latitudes The Afiican part of the 
Wet and Diy Low Latitudes contains a considerable population in 
Ficnch West Africa, noithern Nigeiia, and the southern Sudan, all 
of which lie noith of the equator, and in Tanganyika, Rhodesia, and 
Belgian Congo to the south Some of the people, such as those 
m the Sudan along the uppei Nile, aie backward keepers of cattle, 
who iveai no clothing and build no real houses Some of the more 
piogiessne cattle people plant millet at the beginning of the rainy 
season and then go oft with their animals They hope that a good 
ciop will matui e, but often they aie disappointed Where die rain is a 
little more reliable, as in noithern Nigeiia, the people have attained 
a somewhat Inghei level of civilization The Nigeiian city of Kano 
and the thickly settled siiiiounding tiacts of relatively low land 
lllustiate the impoitance of watei and of the relief of the land The 
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lelief here is sucli that thioughout most of a considerable area the 
water table, that is, the peimanent upper level of gi oundwater, lies 
at a depth of no moie than about 15 feet instead of about 150 feet, 
as IS the case 50 miles to the noith 01 100 to the east Therefore, 
a lainfall of 36 inches per year, even though the drier six months have 
only 2 inches, makes it possible to cany on a lather profitable agri- 
culiuie, in which millet is the main crop for food and peanuts the 
mam crop foi sale Millets of one kind 01 anothei aie the great 
sustenance ciop of the Wet and Dty Low Latitudes of both Afnca 
and Asia, and also of the Noitli Chinese Monsoon Region They can 
stand exticme heat, such as that of tire Wet and Dry Latitudes, which 
have hottei weathei than any othei regions except the adjacent dcseits 
They can also matin e a crop quickly, provided they have enough rain 
dm mg a few weeks 

With the help of -- 1 2 s 4 b 0 7 s 9 10 

watei laised by hand 
from shallow wells 
the agnculture of 
Kano IS so reliable 
that this legion is 
almost like a densely 
populated oasis Out- 
side the mud-wallcd 
city, with Its flat- 
roofed mud houses, 
thousands of othei 
mud houses stand 
fairly near together 
in the midst of fields suiiounded by hedges, or by walls of mud Out- 
side the low aiea wheie the waiei table is near the suiface, however, 
agiicultuie IS so uniehable that animals aie the main resouice This 
makes Kano a gieat maikel for camels, asses, hoises, oxen, and goats, 
as well as foi hides which nval peanuts as a main aiiiclc of expoit. 

111. Monsoons as an Economic Factor Nature oj Monsoon Cli- 
mates In Asia the Wet and Diy Low Latitudes foim pait of what 
are often called die Monsoon Regions Although India as a whole is 
called a monsoon region, Plate I shows that the coastal portions, the 
southern tip, and the Ganges Valley belong mainly to the Region 
of Wet Tiopical Agriculture, while a long, broad stiip from Hydeiabad 
in the south to Jaipui in the noith belongs to the West and Dry Low 
Latitudes m the special sense in which they are defined in this book 
Inasmuch as the economic effect of a monsoonal system of rains is 
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Similar in this part of India and in noithem China, a comparison of 
the two will help us to imdeisiand the gcncial natuie of monsoon 
climates. In spite of pionoiinced dillei cnees in tempeiature the gen- 
eral 1 eseniblance between the climates of these two populous sections 
of the eaith is evident in Am, wheie climogiaphs of Allahabad, 25° 
from the equatoi m Noith India, and of Peiping, 40° N in Noith 
China, aie shown side by side The climographs are essentially alike 
except that the one for Allahabad shows highei tempeiatuies, espe- 
cially 111 wmtei Both places have a piolonged peiiod of extieme 
drought and a shoit peiiod of extieme lain The salient features are 
evident in the following tabulation. 



Peiping 

Allahabad 

Average temperature of coldest month 

24° 

60° 

Average temperature of warmest month 

78° 

93 ° 

Total annual rainfall 

28 inches 

38 inches 

Percentage of ram in 6 waimest months 

92 

95 

Percentage of rain in 3 wettest months 

74 

76 


112. The exttaorchnaiy fact in both cases is not merely that 90 or 
95 per cent of the lam falls within 6 months, but that three fourths 
falls in 3 months during which the tcmpeiatuie is higher than during 
practically any month in Euiope, 01 in the coolei thiee fourths of the 
United States. This creates a physical enviionmciit in which a dense 
population is possible, but in whidi theie is also the possibility of 
frequent famines on a scale unknown elsewhere One great curse 
of both the mteiior of India and North China is hot diy weather in 
the late spring with consequent failuie of crops to sprout Excessive 
rainfall and humidity aie another curse. When once the rain does 
come, it sometimes falls so abundantly as to pioduce floods, which 
also lead to famine At the same time, the hot, damp weather is not 
good lot man, noi foi his beasts and ciops Such conditions are the 
leason why Noith China and Central India, m spite of their dense 
populations, aie reckoned as legions of Uncertain Agriculture rather 
than of High Pioductivity The North China Region, to be sure, 
includes considerable areas such as Shantung, Chosen, and part of 
Manchukuo which really are highly pioductive Nevertheless, in 
eastein Asia, unlike Europe or North Ameiica, latitudes 35° to 45*^ 
(Noith China) appeal to be less favoiable to human progress than 
latitudes 25° to 33° (South China) In this latter region the monsoons 
do indeed play a prominent part in the control of the rainfall, but 
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inasmuch as they aie supplemented by rain from other sources, 
the failuie of the monsoon rains does not create such terrific economic 
distress as in India and North China. 

113. Effect of Monsoon Climate on Man in India Although 
abundant ram in hot weather peimits a vast number of people to be 
supported by agriculture in India, tire monsoon climate has several 
great disadvantages. The hot, humid summeis are enervating. The 
excessive summer rams and the dryness of winter hampei agriculture. 
At Benares, toi example, to which hundreds of thousands of Hindus 
make pilgrimages each year m ordei to bathe in the Ganges River, 
the total rainfall duiing the 7 months from November to May amounts 
to only 3 inches. So small an amount is of little use for agriculture. 
Everything becomes dry and paiched, eveiy puff of wind raises clouds 
of dust The temperature meanwhile ranges from a pleasant average of 
60° m December and January to an oppressive average of 80° befoie 
the end of Match and then to 91° m May In America and Emope a 
midday maximum of 90° is consideied enervating, but in Benares 
this is the average foi day and night dm mg about s months. Such 
temperatures, with practically no ram, mean, of course, that while 
they last no crops whatever can be laiscd without iirigation. 

114 The coming of the lain pioduces an extiaordinary trans- 
foimation in India, especially m the sections where the winter is most 
completely diy. At Benares a fall of 5 inches m June, together with 
the cloudiness which gives rise to it, reduces the June temperature 2“ 
below that of May, but an aveiage of 89° is not comfortable. In July 
an increase to 12 inches of ram is accompanied by a drop to 84° of 
temperature. This is better than 91°, but it is about 5° hotter than 
any period as long as one month has ever been known to be in 
New York City, and the humidity is extreme. Everything is sticky 
and uncomfortable. The mildest exertion dienches one with per- 
spiration The ground is wet almost all the time so that it is difficult 
to cultivate the crops even though they have made a good start the 
preceding month. Many desirable ciops will not grow at all. Plants 
of all kinds, both crops and weeds, grow rankly This lessens the 
yield of the ciops m two ways The crops have to compete with 
the weeds in the use of the rather limited plant food in the soil, and 
rank growth tends to- pioduce leaves and stems lather than seeds 
Fortunately, some crops, such as rice, aie adapted to an abundance 
of water, but even rice does not thrive so well under steady and extreme 
heat as under milder conditions. 

115 Relative Advantages of India In spite of these difficulties the 
level of economic activity rises highei, in India than m other sections 
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where the Wet and Diy Low Latitude climate picvads One reason 
IS that the climate and lelief aie bettci £oi agiicultuie than m most of 
the othci sections Extensive iiiigation fiom small ponds, called 
“tanks,” IS employed m the hilly sections of the south, while shallow 
wells and especially the watei of Himalayan iiveis provide iiiigation in 
the noithein plains Poor as they arc, however, the climatic conditions 
of India aie bettei than those in the Wet and Diy Low Latitudes of 
South Araeiica and Afiica In Khaitum, for example, thiee fouiths 
of the lain is concentrated in the 2 months of July and August At 
Mysoie m the same latitude in Southern India a similar percentage 
is distiibiited ovei six months, thus giving the ciops a leasonable time 
in which to glow At Poona, faithei noith on the western edge of the 
cential pait of the Deccan Plateau, the conditions aie not so good, 
foi thiee fouiths of the lain falls in 4 months At Allahabad in 
noithein India this is leduccd to 3, hut even that is better than at 
Khaituni Again Khaitum has 9 months with an aveiage rainfall 
of less than J inch, while Patna has only 4, and Allahabad 5 These 
advantages, small as they ate, not only piolong the season when the 
ciops do not suifer fiom diought, but also dimmish the dangci of 
floods They join with the lehef in making it relatively easy to piac- 
tice Iiiigation Little dams, built in the valleys, hold water for months. 
The tanks ’ thus foimed do inrleed bleed mosquitoes which mciease 
the lavages of malaiia, but they make life far less uncertain foi the 
faiinei, and peimit a far denser population than would otherwise be 
possible So, although the people of India are despeiately pool and 
ignoiant, and are deficient in eneigy, their civilization is at least 
a little higher than that in othei paits of the Wet and Dry Low 
Latitudes 

116 Staple Ci'ops and Occupations. In the pai ts of India belonging 
to the Wet and Diy Low Latitudes, rice, which is the staple crop of the 
Region of W'^et Tropical Agiicultuie, gives place to jowar and other 
kinds of millet These foim the mam article of diet in laige sections 
where the rainfall is strongly seasonal. Indian coin, pulses (legumes 
lesembling peas), and, in the north, wheat ate the other main food 
ciops In the feitile soils of tire northwestern and western Deccan, 
cotton IS an important industrial crop and is exported in great 
quantities from Bombay Only a few fruits, such as the mango, are 
raised, and vegetables are raie Cattle and buffaloes play an impor- 
tant part in the sclieme of land utilization, but for work only and 
not as sources of food The usefulness of the cattle for plowing is 
probably one reason why the Hindu religion prohibits the use 
of meat. In the drier parts of India, much as in the moister regions. 
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such as the iice-gi owing lowlands o£ Bengal, tlie villages with their 
gi ass-thatched huts aie centeis of a mild industrial life, which takes 
the form of home industiies like weaving, pottery-making, and bas- 
ketwork 

117 Diought aiid Famine Failure of the lains is an ever-piesent 
feai to at least a hundred million people in India Forty indies of 
lam per year is enough in most sections, piovided it comes at the right 
time, but unfortunately it often fails to come eaily enough in the 
spiing Famine may be the lesult, unless food can be biought fiom 
moie favored sections, as has been done since the Biitisli government 
took the matter in hand and built lailroads and roads. Even notv, 
however, many 2ieople suffer almost eveiy yeai because their ciops are 
insufficient. On the noith western bordeis of the Wet and Diy Low 
Latitudes, near the deseits, vast numbers of people are foiced to 
migiate in diy years In the province of Jodhjiur, for example, 
hundieds of thousands of cattleherdcis and others still move eastwaid 
at such times The wells in that province have to be dug to an 
aveiage depth of 150 feet in older to leach permanent watei Even 
when it is i cached, it is so full of salts that only 5 per cent of the 
55,000 wells provide water that is dimkable. During the nineteenth 
centuiy there were 15 seiious famines m this district. Five of these 
occuired from 1891 to 1899 As a result death and migration reduced 
the population hom 2,500,000 to 1,900,000. 

118. In this same province, and m much of the area of well over 
half a million squate miles which in A107 is indicated as the Indian 
poition of the Wet and Diy Low Latitudes, a laige part of the popula- 
tion would disajipear if the country were as flat and had as pooi soil 
as the Llanos and Gran Chaco ot South Ameiica Fortunately for 
India laige sections of the Deccan plateau are covered with a iich, 
black "cotton soil,” while the Indo-Gangetic Plain consists of fertile 
alluvium Still more foitunately, much of the land outside the great 
Indo-Gangetic plain is hilly or mountainous, so that laige areas he 
more than 2,000 feet above the sea This lowers the temperature 
somewhat, and thus diminishes evaporation. It also helps to cause 
the winds to drop their moisture. Above all, however, it provides 
rivers for iirigalion, and makes it possible to build the dams and 
“tanks” desciibed above, and thus save some of the abundant summer 
lam for use in the dry season Such “tanks” save not only the crops, 
but also the lives of the people. 

119. Indian Cities The part of India with a typical Wet and Diy 
Low Latitude climate contains a few great cities, espeaally Delhi, 
Agra, and Allahabad, but cities are neither numerous nor large m 
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propoition to the population. A subsistence economy is so widespread 
that tlieie is not niucli oppoitunity foi cities The Butish, with the 
coopeiation of piogiessive Indians such as the Paisees and others, 
have intioduccd cotton mills at places like Poona, but these aie a 
small souice of liiehhood in compaiisoii with agiicultuie The out- 
standing fact in the Wet and Diy Monsoon climate of India is that 
most of the people aie almost unbelievably poor and aie always close 
to staivation. Natmally their contiibution to woild tiade and industiy 
IS small. The i eason for their povei ty is found pai tly in the effect of 
diet, disease, and climate on physical vigoi, paitly in the small and 
highly vaiiable jield of ciops in a climate with gieat e'^tiemes of ram 
and di ought, and paitly nr ovei population and social customs 

120, The Monsoon Climate in North China In Noith China 
the handicaps ui favoiablc yeais aie not so gieat as in India The 
yield of Clops per acie is greatei, the effect of the climate on man is 
less debilitating, and domestic animals tluive much better Never- 
theless, the famines, the gieatest cuisc of all, are even woise than in 
India At Peiping the Januaty tempeiatuie (23'’) is a degree or two 
higher than that of Milwaukee, but instead of a piecipitation of about 
2 inches per month, pioviding plenty of snow to keep down the dust 
and fill the giound with moistuie in the spang, Peiping gets only 
2 inches in the enure 7 months fiom Octobei to Ajnil, and only 1 4 in 
May when the rainy season begins In all countiies diy, cold weather, 
with no snow on the fiozen giound, appeals to be regulaily accompa- 
nied by ill health and a dcathiaie highei than pievails at the same tem- 
pciatuie when theie are plenty of stoims Such weather is veiy bad for 
tiees unless they aie iiiigated oi stand in valley bottoms 01 depressions 
wheie theie is a steady supply of groundwater below the level to 
which the giound is hozen Contiaiy to populai opinion, the scaicity 
of trees in Noith China is due to diy winieis quite as much as to 
ruthless clefoicstation The people, to be suie, have cut down most 
of the few tiees that giew naturally, but there would not be many 
even if tlieie weie few people In South China, even in the most 
densely populated paits, theie is no such scaicity of tiees as in North 
China, because the rainfall is more favoiable 


121. During the summer the expeuence of Peiping resembles that 
of Benares, although less extreme If the rams m May aie favorable, 
the crops make a stait In June the ram normally mrieases to 3 inches 
and in July to 9, hut it is often deficient or does not begin till too 
ate or comes m too gieat abundance In most parts of the northern 
Uni cd States a lamlall of 9 inches in a single month sets everyone 
king and fills the fioiit pages of tlie newspapeis It is a calamity 
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because it causes floods and in warm weather ruins many crops such 
as corn, beans, tomatoes, and potatoes. A lainfall of lo to 15 inches 
m the district near Cincinnati in January, 1937, hi ought the gieatest 
Ohio flood on record and destroyed property worth millions of dollars 
A rainfall of 10 to ig inches in July and again m August is so frequent 
an event in Peiping and in laige paits of China that it arouses little 
comment Of couise it makes farm work difficult, and the accompany- 
ing humidity is very unpleasant when the tempeiature averages 78°, 
as at Peiping in July Even if die Noith China Monsoon climate 
makes it possible to support a dense population, it is not good for 
health and comfort, nor is it compatible with steadily piofitable 
agricultuie The chmograph of Am makes it clear that only in May, 
June, and September does the weather approach closely to the optimum 
for either agricultuie or human health The situation is lendeied 
still worse by the fact that theie is little stimulus fiom cyclonic stoims, 
and the variability of the rainfall from yeai to year is extreme As a 
result of all these conditions the climate of Noith China appears to 
be one of the worst among those of well-populated lands outside the 
tropics 

122 Chinese Droughts, Floods, and Famines Many of the most 
undesirable effects of the North China Monsoon climate arise thiough 
famine. The nature of the topography and the scaicity of vegetation 
on the mountains cause famines due to floods to be added to those due 
to dioughts The result is pecuhaily disastrous The rams frequently 
fail in May and June, and sometimes tins happens for seveial years in 
succession Such drought alone would lead to dire famine at fiequent 
intervals, at least among the farmeis who cannot rely on iriigation 
The faimeis who piactice irrigation, howevei, are scarcely moie for- 
tunate than the others. Most of them live upon flat alluvial plains 
which often he below the level to which the nveis have raised their 
own beds After a drought the heavy summei rams are especially likely 
to fall with such intensity that all parts of the plain become water- 
logged— a sea of mud where faim work, and travel on the oidinary 
paths and roads become impossible. Worse than this, large aieas are 
so flat that the rainwater cannot run off Once in a while they are 
converted into lakes ovei which people travel in boats If the rivers 
overflow, as often happens, the situation becomes far woise Steep 
mountains rise to the north and west of the plains of Noith China 
There man’s age-long search for wood has cooj^erated with the diyness 
of the long winters to cause trees to be scaice. Therefore, when the 
mblowmg monsoons drench the mountains with ram m July and 
August, the water rushes away m tremendous floods unhampered 
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by foiests On leaching the plains the rivers oveilloWj breaking then 
dykes and engulfing thousands o£ squaie miles o£ land Conditions 
aie like those of the Mississippi Rivei in 1937, but vastly worse At 
such times the fields and indeed all except the most elevated ol the 
Villages aie swamped Thousands 01 even millions of people aie 
lendeied homeless as well as without means of getting food Worst 
of all, many fields aie of little use the year aftci a flood. Sometimes 
the watei stands on them foi montlis and does not disappeai m time to 
allow Clops to be planted the next spiing Moie often infeitile sand 
IS deposited on the fields, thus gieatly diminishing their feitility. In 
some places the sand is labonously lemoved, 01 the fields are 
abandoned 

123. Such combinations of diought and flood give North China 
the woist and most frequent famines of any pait of the wotld— even 
woise than those of India On an aveiage a famine of some sou occuis 
somewhcie m China, but mainly in the noith, at least once every two 
ot three yeais, and peiliaps oftenei A big famine involving anywheie 
fiom ten to fifty or a handled million peojjle, and killing them by 
the bundled thousand 01 million, comes eveiy ten years oi so. Between 
the famines, however, the pioductivity of the land is so gieat that the 
population constantly leplenishes itself. The number of people who 
suffer from famine is enoimous, and the standaids of living are kept 
down to the lowest level. Hence Noith China is poorer than its 
neighbois— pooiei probably than any other welhpopulated area except 
India, wheie famines of similai type combine with tiopical inertia 
and gxtreme density of population to cieate equally dire poverty. 

134 Famines, Migrations, and Homan Character. Migration 
plays a prominent part in Chinese famines. Wheie the famine is due 
to diought the people geneially stay at home until their resources 
gradually give out, and then drift away in groups to neighboiing 
regions wheie the famine is not so bad If the famine is due to flood, 
the people of thousands of villages may all become wandereis at once 
It often happens that the families which ate most gifted with foie- 
thought and eneigy aie the first to migrate, or else go farthest away, 
even if they stait with the rest. They are the most likely to see that 
then chances of finding woik and getting a living are best if they go 
far ahead of the mam ciowd, or far beyond it, and thus reach places 
wheie noimal conditions pievail. They are also likely to be the ones 
who have the means to do this Moreover, such people are the most 
likely to become well established m their new homes. Hence many 
stay there when theii less efficient relatives and neighbors go back to 
build new houses, make new fmmture, and reclaim land that has been 
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injured by standing water or by sand brought by the floods Thus for 
hundreds or thousands of years the human stock of the famine districts 
has sulleied loss thiough the slow outward movement of people with 
more than average ability. The movement has been mainly toward 
the south, since deserts and mountains he to the noi th and west, and 
the sea to the east Missionaiies say that often in the villages of the 
Yangtze Valley, for example, the leaders seem to be largely from the 
noith. In such a village one man says, "I came during the famine 
twenty yeais ago.” Another says tliat Ins fathei, grandfather, or great- 
giandfathcr came in such and such a famine Thus the famine dis- 
tiicts peimanently lose many of their ablest people, while the legions 
faither south aie the gainers. 

135. Such conditions, joined with the hardships and disease which 
depiess the vitality of people who enduie the northern famines, seem 
to account for at least part of the lesser activity, energy, and piogies- 
siveness of North China compaied with South China They also help 
to account for the fact that most of the Chinese who migiate to othei 
lands, aside from Manchuria, come fiom the South. So, to a surprising 
degree, do the higher officials Hence it is not strange that the leadei- 
ship in China’s refoim movements comes largely fiom the Mild East 
Coast Region of southern China and not fiom the Noitli China 
Monsoon Region. Similar conditions account in part for the back- 
wardness of Chosen. They help to explain why China’s incipient 
industrial development centeis in the Yangtze Valley I'ather than 
faither north They throw light on the almost incredible poveity of 
scoies of millions of people who live in mud villages all over the north 
The difficulty of saving a suiplus for investment under such conditions 
is one reason why the development of the excellent coal and iron of 
Shansi Province has been so retarded. In the neighboring piovince of 
Shensi, which also has coal in its northern part, 3,500,000 people died 
of starvation and disease during the famine of igos The migiation 
of 30,000,000 conservative, home-lovmg northern Chinese from Shan- 
tung and Hopeh to Manchuria during the piesent centuiy shows how 
great is the piessure to get away from the handicaps of climate and 
overpopulation whenever transportation, economics, and politics make 
It possible 

is6 Tmde and Cities. A monsoon climate and great density of 
population, when taken together, make North China one of the 
smallest contributors to world trade in proportion to the number of 
people Of course the Chinese are so numerous that their aggregate 
purchasing power and influence are consideiable Hence in spite ol 
suffering, poverty, and migration, tire North China Monsoon Region, 
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including Mancluikuo and Chosen, has a considerable number of cities, 
The old capital, Peiping, and its seaport, Tientsin, aie the largest, 
Among the otheis, Antung, Kiaochow, and Tsmgtao aie seaports, while 
Harbin, Keijo, Mukden, Sianfu, and Tsinan all he inland The com- 
paiative scaicity of seaports indicates the low lanlc of the Chinese Mon- 
soon Region in international comraeice Japan, to be suie, thinks that 
although this legion can scarcely feed its own people, it is well worth 
owning or conti oiling, The mam assets are coal, minerals, and a 
dense industiioris population composed of people who are eager to 
rwnk Such conditions favor manufacturing, but Japan prefers to do 
the manufactiuing heiself She wants a maiket for her manufactures, 
but the unceitainty of agriculture in the North Chinese region, as well 
as the density of the population and the small size of the farms, 
makes it impossible foi the people to buy much. Taken as a whole, 
then, both the North China Monsoon Region and the Wet and Dry 
Low Latitudes seem destined to play only a small part in the economic 
geogiaphy of the woild as a whole until radically new methods of 
stabilizing agiicuhuie aie discovered 
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TEMPERATE STEPPELANDS, ANIMAL ECONOMIES, AND 
THE PIONEER FRINGE 

127 Temperate Steppelands. Closely allied to the Wet and Dry 
Low Latitudes on the one hand, and to the North China Monsoon 
Region on the other, but more foitunate than either, are the Tem- 
perate Steppelands, described under No 6 in Plate I A127 shows that 
they occupy considerable space in tlic western United States and 
Argentina, spilling over a little into Mexico, Uruguay, Paiaguay, and 
the southern tip of Brazil. In South Afuca they extend from the south- 
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west coast into Rhodesia. In Australia they form a solid block between 
the wheat-raising eastern nm of the continent and the inner deseit. 
And finally in Eurasia they begin m the dry section north of the 
Caspian Sea in Russia and form a strip which crosses Asia noith of 
the deserts and swings around into a broad expanse in noith western 
China and Tibet. The special characteristic of the steppelands is 
that they are covered with relatively shoit grass. This grass differs 
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gieaily fiom llie tall, tough glasses cliaiactciistic of the Wet and Diy 
Low Latitudes, and lioin the modeiately tall closely packed glasses 
of the piaiiies Although this may not seem tiue at fust sight, the 
diileicnces between these three kinds of glasses aie leally as gieat 
as between the oidmaiy tempeiate haithvood foiesl and eithei the 
open, sciubby foiest of the savannas in the Wet and Dry Low Latitudes, 
oi the huge, sombei etpiatorial lainforest The pianie glasses, like 
the tempeiate foiest, indicate a elimate in which agiicultuie can be 
lelied upon with considciable ceitainty Therefoie, the praiiies 
of the United States, Aigentina, and the Soviet Republic aie classified 
as paits of the Realm of High Pioductivity, whereas the adjacent 
steppehke aicas with shoitei glass aie counted as belonging to the 
Realm, of Uuccitain Agiicultuie 

128 Pdits of the Steppclands aie so diy that an animal economy, 
based chiefly on cattle and sheep, leplaces an agiiciiltuial economy 
The boiindaiies between the two economics, hoivevei, aie constantly 
changing The changes aie due partly to vaiiations of climate and 
weatlici, but politics and the clevclopmcnt of new methods, such as 
mecliAnlzecl agiicultuie and unpiovccl s>stems of inigation, also have 
a pronounced effect Because the Steppclands appeal to contain mutli 
nnoccupic'd land which might be cultivated, and also because many 
of them have sultcicd depopulation in pievious unfavoiable peiiods, 
people aie often tempted to move into them Thus they tend to foini 
a pioneer fiiiige on the boideis of aieas wlieie agiicultuie is moie 
dependable Some of the gieatest migiatioiis of China have taken 
place on the boicleis where the Noith China Monsoon Region meets 
the Stepjrelaiids Thcic people move aivay in one decade 01 centuiy, 
only to come back in another A similar situation in the Indian 
piovince of Jodlipui has alieady been clcsciibccl Thcic a stiip of 
steppeland, which is hot lalhei than tcmpeiale, lies hettveen the west- 
ern dcscits of the Indus Valley and the nioie typical Wet and Diy Low 
Latitudes faithci east In the western pait of the Gieat Plains of the 
United States, foi example in weslcin Kansas and Ncbiaska, a similai 
ebb and flow" of population has taken place The migiants who 
icoccupy such legions aftei an outwmid migiation have many of the 
difficulties of pioneeis 

129 The chmographs of the Steppclands (Aiag) indicate that the 
climate approaches the type wflicre gieat cities are usually found much 
moic neaily than does that of any of the natuial legions that w'e have 
hitheito studied. They suggest that in legions such as western Kansas 
the Tempeiate Steppclands are excellent fiom the standpoint of health, 
and would be good foi seveial kinds of agiiculture if only the rainfall 
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\veie more leliable One of the most significant ways in which steppe- 
lands differ fiom praiiies is that they he farther inland, or at least 
aie more fully cut off from oceanic influences by mountains, or by the 
fact that their prevailing winds blow from a continental inteiior, thus 
making it difficult foi oceanic influences to penetrate inland This 
continental quality and the consequent 
outblowing winds, together with a lo- 
cation in latitudes higher than about 
25°, tend to cause the winteis to be 
cold in piopoition to the latitude and 
to be relatively free from lain or snow. 

In summer, on the contrary, when the 
continental intciior becomes relatively 
hot, inblowing winds bung a rainy sea- 
son In A139 Pretoria illustrates this, 
even though iis high altitude lowers the 
tempeiatuic Nowheie, however, is the 
lamfall of the Stepjielands great, £ot if 
It weie, the short grasses would give 
place to taller grasses or tiees Because 
of a moie' energizing climate, and also 
because of a less dense and more progres- 
sive population, the standaid of living 
m the Steppelands is usually highei than 
that of the Wet and Diy Low Latitudes, 
or the Noith China Monsoon Region 
This IS esjrecially tine of such regions as the High Plains of the United 
States from Montana to Texas, and the coiiesjionding paits ot Aus- 
tralia and to a less extent South America Neveitheless, in all steppe- 
lands economic pi ogress and world tiade aie much limited by fiequent 
dioughts and ciop failures, oi else by the scantiness of the population 
m paits wheie a cattle economy takes the place of agiicultuie 

130 North American Zone of Uncertain Agriculture West of 
the western limit of com m A39 the dry plains of the United States 
aie subject to fiequent droughts, the effect of which is seen in A130 
There the index numbeis show the latio between the average yield 
per acie of the mam crops in the two best and the two woist yeais of a 
noimal a6-year pciiod If similar data for yeais oi drought, such as 
1934, had been compiled by the Department of Agiiculture, the 
contiasts v^ould be gieatly increased An index of 1.2 from Indiana 
eastward and in Tennessee and California means that in the best 
two years the yield of ciops was only 20 per cent greater than in the 


on jrr 41, gri jn JO" (2 CT 



0" 2" 4" C" S“ 10” 12" 



A129— Climogiaphs ol Steppe- 
lands 



86 TCMI'ERATE steppelands and the pioneer fringe 

wolst two An index, of i o would mean that such occuriences as 
diought. heat, excessive lain, host, plant diseases, or insect pests 
caused no vanation at all fiom )car to yeai An index of i 3 is excel- 
lent, but i.j 01 inoie indicates that the faimeis, and hence the whole 
state, aie undei a seiiotis economic handicap Notice the low index 
figures along the Atlantic Coast and south of the Gieat Lakes, the 
lapid increase tvest of the Mississippi Rivei, the high belt from Noith 
Dakota to svestein Texas, and the lowei index numbers farther west 
svheie migation excits a steadying influence The high level of 
North Dakota is continued iiorthwaid in Canada The belt of high 
nunibeis fiom Gcoigia to Mississippi is due to the fact that the only 
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peiiod for which data of this kind aic available hapiiens to have been 
the time when the boll weevil invaded these states Hence, in the 
carliei pait of the penod, the value of the cotton crop was high, but in 
later yeais it declined gieatly 

131. Drought and Migration in America The gieat variation in 
the yield of ciops in the belt of Steppeland agncultuie fiom North 
Dakota to Texas has had a matked effect upon the people there 
Again and again poor ciops have dnven settlcis out of the western parts 
of such states as Kansas and Nebraska This happened after the 
drought of 18C0, soon aftei Kansas had been settled It occuned again 
in the 1870’s and the eaily 1890’s The worst occuirence was from 
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1933 to 1936, when the gieatest drought on record for this part of the 
woild ruined the crops more or less complettfly in laige areas Thou- 
sands upon thousands of families had nothing to live on, their animals 
died for lack of food, or were sold at low prices Great numbers of 
people weie obliged to obtain “relief” payments from the government, 
01 give up their homes and move to California or elsewhere Noi 
could many of them return when the rainfall again increased During 
the droughts the splendid soil of their diy, dusty plowed fields was 
often earned away in great clouds by stiong westeily winds Occa- 
sionally the entire topsoil to the depth of a foot or so was cairied away 
Sometimes it was blown east as far as the Atlantic Coast 

132 In the so-called Dust Bowl centeiing in western Oklahoma, 
and even in the whole strip from western Texas to western Ncbiaska, 
hundreds of thousands of acres weie largely ruined because Ahe winds 
covered them with the coaiser, sandy pait of the soil from other fields 
The fine part of the soil was carried far away, but the heavier part was 
meiely blown along the giound and deposited in the foim of sand 
dunes Sometimes fences weie completely buned in sand, and houses, 
bams, and sheds were almost filled with it Foitunatcly, the damage 
to the soil was not so great as at fiist lepottcd, and a good many fields 
that seemed to be mined have recQvcied with the letuin of gieatcr 
lainfall The tiouble with the Dust Bowl is not due so much to the 
fact that It has less than 20 inches of lain as to the extreme vanability 
of the rainfall Foi example, at Amarillo, Texas, on the edge of the 
Dust Bowl, the annual average Iiom 1920 to 1922 was above 28 inches, 
but fiom 1933 to 1935 It was below 14 In the first period Amarillo had 
a rainfall like the average of central Oklalioma, 200 milbs to the east, on 
the edge of the Realm of High Productivity. In the dry years, on the 
contiary, Amarillo had a lainfall like that of the diiest valleys of New 
Mexico, 230 miles to the west, in a region wlicie practically no crops 
are planted without iiiigation, and umnigatcd land is consideied of 
little value except for cattle and sheep Natuially many of the farmeis 
at Amaiillo and in the Dust Bowl were starved out in the thicc bad 
years Such violent fluctuations are one of the worst features of 
legions located on the diy border of agriculture in the interior of 
continents 

133 Crop Failure and Politics Conditions like tins not only 
make life difficult near the dry limits of agncultuic, but also raise 
sciious problems foi other regions For example, migiation fiom the 
Dust Bowl crowded California with poor seekers for work at a time 
when work was very scaice The people who weie left in the diy 
marginal strip were especially eager to have the federal government 
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aid them This added to the economic and political difficulties ol the 
iCst of the umntty. EicT since the westein plains of the United States 
wcie settled, the stiip along the diy maigin has been a centei o£ 
political umest and ot economic expeiimcnts Beai m mind that the 
band ol exticme vaiiabihty shotvn in A130 extends noith into Canada 
Albeita, Saskatchewan, Alontana, Noith and South Dakota, Nebiaska, 
Kansas, Oklahoma, and Texas all fall paitly in this bind wheie the 
laiiability ot the ciops is \eiy gieat Noith Dakota and Alheita are 
especially aflccted because they suflei fioiii host as well as diought 
On account of the unceitaiiity ot then ciops the faimeis there have 
been especially insistent on changes oi government Duiing the peiiod 
of pool ciops aliei ip‘]o, Noith Dakota made a vigoious attempt to set 
niattcis light by staiting a stale bank, changing the laws as to moit- 
gagc'S, and hceing famieis fioni debi Albeita made a similai and even 
11101 c diastic attempt to intioducc a system tvheieby the state would 
take caie of all the people Both aiicmpis faded 

13 ]L Fatmeis' political movements have been stiong in the whole 
stiip fioin Albeita to Texas. The Giange was founded in i86’7 foi 
educational puiposes, but in 1673-74, when pool crops impoverished 
the taiineis on what was then the western homier, it undertook all 
soils of coopeiative schemes and enteied politics Later a similar 
mencment, undei die name of the Faunas’ Alliance, i cached its 
gicatest sticngth m the same legion Founded about 1889, it de- 
veloped into the Populist Paity In 1892 and 1896, when the diy smp 
of steppelaiid had suflei cd intensely fioin ciop lailuics, the paity 
undcitook to leinedy matteis tliiougli the Fiee Silvei movement 
Again, dining the "Woild War of 1914 to 1918, a similai organization, 
known as the Non-Paiusan League, giew up in Noith Dakota wheie 
gicat fluctuations in ciop yields had again stiiied up the laimeis to try 
coopeiative plans Tins movement, like its jnedecessois, failed to 
accomplish us puipose, but after 1921 the Agiiculiinal Bloc, a coalition 
of Congiessuien lepiescntmg the agiictiltuial states that suffer chiefly 
horn diought, cxeiciscd gieat influence on legislation All through 
the financial depiession, fioni 1930 onwaid, the faimeis of the strip 
with low index numbcis in A130 weie especially eager foi new laws. 
Othei factois have played a pait in all these political movements, but 
It IS significant that they have attained then gieatest stiength where 
vaiiations in the crops cause the faimeis to shift most lapidly fiom 
prospciity to poveity It is also significant that the farmers attempt to 
remedy geogiaplucal conditions by political methods This is the 
result of the span which caused a fanner to put a laige sign on his 
covered wagon when he came back east in 1896 after being forced 
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out o£ western Kansas by the di ought In great letters for all to lead, 
he wrote “I’m going back to my relations Damn Cleveland’s 
administration ’’ He attributed to politics the economic misfortune 
due to geographical environment 

135 Peripheral Animal Economies I. Eaitem Aineiica As 
one goes oultoend fjotn the mam centos of civilization^ people depend 
moie and mote upon animals as a means of getting a living This is 
one o£ the most widely applicable piinciples of economic geography 
In Noith Ameiica, for example, the main industrial and commercial 
belt has its focus in the aica from Boston to Philadelphia It expands 
beyond this to Portland and Baltimore on the coast, and extends 
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westward to the Mississippi River, especially along the shores of the 
Great Lakes Taken as a whole the industrial belt is an excellent 
faiming legion and lias many domestic animals Even m southern 
New England, wheie much ol the soil is too poor for cultivation, the 
domestic animals are worth 12,500 or more per square mile when 
animals of any given kind aie reckoned at the average value for the 
country as a whole (A135) Farther west the value pei square mile 
rises above $G,ooo horn Ohio to Illinois Nevei theless, in proportion 
to the population, animals have small value in all parts of the manu- 
facturing belt. B135 shows that they aie worth only I4 for each in- 
habitant in Rhode Island and New Jersey, and less than $25 in all 
parts of the manufacturing belt. 
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13G Outside the manufactuiing bell iheie is still a laige amount 
of industiy and comnieicc, but farming and the laising of animals 
assume niutli gieatei nnpoitance relatively Towaid the north we 
soon come to icgions such as noitliein New Yoik, Veimont, and 
Wisconsin, wheie thete are II75 to |ioo woiili of farm animals for 
eveiy man, woman, and child Still faithci noith in Canada man’s 
dependence on animals becomes even stronger North of the southern 
stnp of Canada wheie faiming prevails one comes to gieat areas where 
piactically the only inhabitants, aside flora temporal y lumbermen, 
are Indians and others who get then living by napping animals and 
e\changing then fur for food, clothing, and othci necessities Thus 
they piactice an animal economy which is also an exchange economy 
Still faither noitli, both the Indians and the Eskimos depend almost 
entucly on fish and game, not only for food, clothing, and shelter, but 
even for some of then implements. Their animal economy is a 
subsistence economy Fiom othei regions they proem e practically 
nothing except a few non tools 

137 Going back once more to the mam industrial belt of North 
America, B135 shows that in the grassy steppelands the value of animals 
per capita becomes very high In die states from Minnesota to Texas 
It is above $100, practically everywlieie, while m Montana, which 
IS both cool and diy, it uses above $400 This does not mean that the 
number of animals pei square mile increases. Far from it A135 shows 
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that in spite of many sheep, as well as cattle, the value of the animals 
per square mile in Montana is only about 1,000, less than one third 
as much as in New Yoik or Pennsylvania What the high values in 
B135 really mean is that, as one goes to regions where low temperature 
01 scanty rainfall make agricultuie more difficult, there is a decline in 
the number of people engaged not only in agiicultuie, but likewise 
in industry and commerce At the same time, the farmers give moie 
attention to animals than to ciops because animals can utilize glass, 
and do not suffer so promptly as ciops from host and diouglrt. Hence, 
in comparison with other means of getting a living, the animals use to 
great importance m states like Montana and its neighbois, and an ani- 
mal economy becomes dominant Thus from such people as the ten 
million near New Yoik City, who scarcely know what a sheep looks 
like, we can go westward or northward through regions where domestic 
animals play a larger and larger part in supporting man Finally, 
we come to vast legions wheie practically no one except mineis can 
permanently make a living without animals 

138 A similar transition is seen in many other places Southward 
from the eastern manufactuiing belt of the United States an ex- 
ample of this sort IS seen in the fact that B135 shows per capita 
values much higher along the Gulf of Mexico than in the manufac- 
turing belt The transition becomes especially clear when one gets as 
far as the Llanos, or grassy savanna of the Orinoco There practically 
the only important industiy is cattle-iaising, even though the cattle 
are of poor quality The level savanna has such a long dry season, and 
IS so swamped with rain in the wet season, that agricultuie is extremely 
difficult, uniehable, and unprofitable Still farther south in the equa- 
toiial forests of the Amazon Basin certain tribes of Indians get all their 
food either from hunting, fishing, and gatheiing insects, or fiom wild 
plants whose products they collect without cultivation 

139 The Peripheral Ring of Animals in the Old Wot Id The 
transition from an industrial economy to an animal economy is much 
the same in the Old World as in the New A central area of industry 
and commeice extends from England through Belgium and northern 
France into Germany It has offshoots and outliers in other countiies 
In legions no faither fiom this central area than Ireland the limits of 
agnculture aie approached, and animals assume great impoi lance 
Because the lush summeis aie almost too cool and wet for dependable 
agnculture, especially in the west, the lush depend to a surpnsing 
degree upon cattle Similarly on the uplands of Scotland, and even 
of England itself, an elevation of 1,000 or 3,000 feet is enough to 
pioduce glassy moors, as they aie called, too cool and too steadily 
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moist for agricultuie Hence there are few inhabitants, and most of 
them depend upon sheep Denmark and Sweden are famous for their 
dairy herds and pigs, Norway, in compaiison with its size, ranks close 
to the top in fisheries, the inland Lapps farther north depend almost 
entirely upon reindeer The coldwaid borders of the Eurasion agri- 
cultural area from Finland far eastward across Siberia depend on 
cattle much more than do the people in the somewhat wanner areas 
south of them from Fiance and Geimany eastward Still fai Llier noi th 
the wild animals of the vast Russian and Sibciian forests and the rein- 
deer of the tundias supply food and clothing to a large percentage 
of the population 

140 South of Eiuope’s best agricultural region, southern Spain 
and Italy, Greece, and Turkey are areas where much land that is not fit 
for crops is desoted to sheep and goats. Still farther east the glass 
of the Asiatic steppes south ol Siberia supplies food for the animals of a 
gieat vaiicty of pastoial tubes, while deseits like those of Arabia 
and North Africa aie inhabited mainly by people who lely wholly on 
animals for a living. On the southern edge of the Sahara m the Sudan, 
just as in the Llanos of Venezuela, the shortness and extienie wetness 
of the rainy season supplement the dryness of the lest of the year in 
making agriculture difficult Tlieiefoie, again we find the people 
practicing a siuctly animal economy on a subsistence basis, with 
cattle and camels as the chief animals. In the rest of the woild a 
similar peripheial arrangement of animal economies around industrial 
or highly developed agiicultuial economies is fonnd. In Australia 
cattle-1 aising piedoniinates m the more lainy noith, and sheep-iaising 
in the diier south, as soon as one gets inland fiom the better-wateied 
coastal districts where agiicultuie is profitable A jjctiphe-ial ting 
■where people depend ntainl’y upon animals is piactically univetsal ■near 
and beyond the limits of agi icultmc 

141 The Pioneer Fringe Under the lead of Di Isaiah Bowman 
there has been much study of the "pioneer hinge,” that is, of those 
parts of ihc world whcie tlicie is still a chance foi pioneei settlement 
Such aieas aie often closely associated with the peiipheral legions 
where an animal economy prevails A hinge of this soit lies along the 
fiontier of western Canada on the noithein bolder of the wheat 
region of Alberta and Saskatchewan Other pioneei hinges attain 
great size on the noithein and eastern boideis of the agiicultuial 
section of Siberia, on the westein boidei of Manchukuo, and in the 
vast aieas of Wet and Dry Low Latitudes m South Ameiica and 
Austiaha Some students of the problem hope that new inventions and 
discoveiies will eventually cause these aieas to be occupied by a 
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reasonably prosperous and piogiessive population. The opening of 
new lines of transportation, the development of better agiicultuial 
methods and of crops resistant to di ought and pests, and the further 
conquest of disease may do wonders That theie is consideiablc tiuth 
in this cannot be doubted Neveitlieless, the cold facts as to what has 
happened thus far must not be oveilooked Bcfoie 1867, in the days 
of Russian owneiship, Alaska was mainly a veiy sparsely populated 
pioneei legion with a small population dependent ujion a subsistence 
economy of the purely animal type By 1880 it had a population of 

53.000 From that time onward there have been constant efforts to 
induce settlers to occupy at least a pait of its 375,000,000 acres of land 
The result has been that by 1900 the population had iisen to neaily 

64.000 but the newcomers were miners, trappers, and fishermen rather 
than farmers By 1920, howevei, the population had dropped to 

55.000 Now It IS back about where it was in 1900 The aiea of all 
the Clops in the entire half million square miles of Alaska in any one 
year has never been half as laige as the aiea occupied by ciops in a 
single fully cultivated township in Indiana This is tiue even if hay 
is included Thus the prospect for agiicultuial development and 
pioneei settlement seems dim A frost which fioze potatoes deep in 
the giotind before they wcie dug in 1939 illustiates the difficulties 
which may occui even at a place such as Matanuska in southern Alaska 

142. Western Kansas and Nebraska also belong to the pioneer 
fringe We have already seen that they have been settled, abandoned 
more or less completely, and then lesettled seveial times within 80 
years The last exodus of people, horn 1933 to 1936, was the woist A 
similar fate has overtaken the part of Austialia m the Wet and Dry 
Low Latitudes The Australians aie tiying to keep the northern part 
of their continent as white man’s land, but, in spite of gieat induce- 
ments offeied by the government, white men will not stay there They 
go for a while, but then aie diivcn out by the combined influence 
of heat, disease, isolation, and loss of crops and animals The fact 
seems to be that, aside from special sources of wealth, such as mines, 
fisheiies, or furs, the pioneer fringe offers inducements mainly to 
people with large capital and unusual eneigy and foiesight. Such 
people, especially those who go fiist to a pioneer legion, often reap a 
laige rewaid, as did the eaily wheat fanners in the Dakotas and the 
cattle kings of Texas. When tire pioneer conditions pass away, how- 
ever, and the population becomes moic dense, there is usually trouble 
Agncultuie tends to take the place of cattle-raising, lumbering, fur- 
tiapping, or other occupations for which the peripheral lands are 
lealy suited The population becomes too dense for the capacity 
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o[ the land in poor years Thus, although a good many people can 
live tlieie, they geneially do so only by adopting low standards of 
living If the climate and soil are such that the average yield of crops 
per acre, counting crop failures as well as good ciops, is worth only 
$10 m a pioncei fringe and $20 m a moie favoied legion of similar 
lelief, it is obvious that the pioneer farmer cannot possibly get as 
large a return pei hour of labor as can an equally well-equipped and 
industiious faimei in the moie favoied region 

143 Because of all this the fairaei m penplieral areas, regardless 
of whether these belong to the pioneer fringe, tends to become poor 
and to stay poor Fie has little chance to accumulate capital with 
winch to make improvements Moi cover, the population in places 
where the yield per acie is low tends to be sparse unless the standaids 
of living are low Therefoie the expense of maintaining roads and 
other public utilities is suie to be high per capita, and the system 
of communications is likely to be poor If the population is spaise, the 
Clops usually hare to be earned lelatively long distances before they 
can be marketed Such conditions and many otlieis combine to cause 
the peiiphcial ring where an agiicultural economy passes over into an 
animal economy to be a zone of difficulty and poverty The mam 
exception to this is when such a zone is a piactically unused part of 
the pioneer hinge and is occupied by resourceful energetic people who 
have large faims and plenty of capital for extensive modern equip- 
ment. The poverty of central India, of the inteiior of Biazil, and of 
noithwestein China, as well as the haid times of our own farmers in 
the Diy Plains, illustrate the matter. 
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144 Main Types of Forests We saw m Chapter IV that the 
most valuable loiests are the cool coniferous type, the temperate hard- 
wood or mixed type, and the tropical hardwood type (A60) A highly 
valuable, but not very extensive, minor type is the waim tempeiate 
coniferous forest found on sandy soils in laige parts of the coastal 
plain of the United States from New Jeisey to Texas. A second minor 
type IS the scrubby Meditenanean forest with its many stih bushes 
such as the myitle, its hard-leaved tiees such as the live oak, holly, 
and lauiel, and its man time pines allied to those of the preceding type. 
A third minor type is the eucalyptus forest of Austialia In favored 
spots these gt ay-leaved, aromatic haidwood trees exceed the sequoias 
in height, the tallest known tree being 480 feet in height and 81 feet in 
diameter at the base Elsewhere the eucalypti degenerate to mere 
scrub. Because of its’ resistance to drought the eucalyptus has been 
widely mtioduced in California, Algeiia, South America, and else- 
where. Far moie extensive than any of the pieceding types is the 
tiopical sciub foiest which thus far has pioved of little value. It 
covers vast aieas, mainly 'within latitudes 5° to 20° of the equator 

145. The degree to which good stands of these various types of 
forest are still available vanes greatly Among the northern conifers 
the white pine of the northeastern United States is one of the best. 
The primeval stands of this tree were all cut down long ago to clear 
the land for farming, or have been cut more recently for lumber The 
same is true of other good conifers and also of the finest tempeiate 
haidwoods such as the oak and diestnut of the central parts of the 
eastern United States When all these types of trees aie cut the new 
giowth which replaces them tends to consist of less valuable species 
Today it is only in limited regions, such as the coastal sections of 
Oregon and Washington, that the finest kind of coniferous forest is still 
available, although enormous areas of pooler quality still await the 
axe Even the southern types of pine are well on the way to exhaustion. 
Nowhere in North America do forests of the temperate hardwood type 
still exist in great unbroken aieas It is pitiful to think how ruthlessly 
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they weie cut generations ago to cleai the land foi agiiculture and to 
serve as fiiewood The small areas vvlieie the finest types of cither 
tcmpeiate haidivoods or conifcis still stand owe then fieedom fiom 
exploitation laigcly to lemotencss fiom markets The tiopical haid- 
woods, however, are quite difleient Only a minute fi action of them 
has yet been cut. The main consideration m determining where to 
cut has thus fat been accessibility latlier than quality 

146 Distribution of Forest Types I The Cool Coniferous 
Forest Although we have studied the mam types of vegetation in 
Chapter V it will pay to glance once moie at then geneial distnbu' 
tion The map of vegetation (A60) shows that south of the tundia 
the great comfeioiis /one extends aiotind the woild in an enormous 
belt roughly 50” to 70° bom the equatoi. An airplane tup from 
southern Alaska across Canada, noithein Em ope, and Sibeiia shows 
almost eveijwheie the same monotonous pictiiie It consists mainly 
of an immense, daik green forest of spruce, fir, and pine with a slight 
mingling of buch and aspen The taiga, to use the Russian name, is 
especially dense in the iiver valleys along the sti earns which are still 
the mam lines of tianspoitation. In the spaces between the sti earns 
It often thins out The trees diminish in size and aie inteispersed 
with moie 01 less swampy patches If one could land in such a place, 
his feet would sink deep into a soft mixtiiie of grass, moss, and lichens 
Such a foicst provides much less timber than one would expect from 
what IS seen along the livers The taiga includes neaily all the Cool 
Forest Region of Plate I Within its confines lakes and iivcis are 
almost the only places where an airplane can land On landing one 
finds that even in the valleys the tices aie usually small compared with 
those farthei south Dead trunks lie on the giound m vast numbers, 
usually in a bed of grayish lichens. Only on the southern edge of the 
forest does one see really line tiees Even theie they are scaice not 
only because the best land has been cleared foi agncultiue, but also 
because tiees 2 01 3 feet in diamctei aie too valuable to be peimitted 
to live In the western United States, liowcvei, vugm sections of the 
coniferous foiest still extend southwaid on both sides of the Basin 
and Range region. They cover many slopes of the Coast Ranges, 
Cascades, and Sieira Nevada on the west side of this region, and of 
the Rockies on the east Near the Pacific Coast the summeis among 
the mountains are too cool for most kinds of ciops Nevertheless, 
the waim summer sun and relatively mild winteis enable the foiest to 
reach its finest development in beautiful stands of huge Douglas fir, 
white pine, and white cedar in Washington and Oiegoii, and of red- 
wood and yellow pine in California Elsewheie siniilai southwaid 
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bulges of the conifeioiis foiest are seen in the Adirondaclcs and Big 
Smokies of the Appalachian system, in the highlands of Geimany, the 
Alps of Europe, and the mountains tliat swing southward to Vladi- 
vostok in far eastern Siberia 

147 II The Tempeiate Haidwood and Mixed Foiest The next 
gieat belt, the tempeiate hardwood forest (A60), is considerably mixed 
with conifeis in a bioad band wheie the two types meet It is also 
much inteiiupted by lingers of coniferous forest projecting into it from 
the north, and by coniferous islands on mountains or in sandy tracts 
of poor soil, as in the Atlantic Coastal Plain and in sections of France, 
Geimany, and other countiies In eastern Asia, where monsoon winds 
cause diy winteis and wet suinmeis, the tempeiate hardwood forest 
merges into a less valuable Chinese type which has some tropical char- 
acteristics In the northern hcmispheie tempeiate haidwood forest is 
found mainly in (i) the northeastern quarter of the United States 
from the prairies eastward with an extension southward almost to the 
Gulf of Mexico, where it meets the sandy conifeious type, (2) western 
Europe, especially from Great Biilain and Fiance eastward to the 
grassy plains of Siberia, where it is pinched out between coniferous 
forests on the north and tempeiate grasslands on the south, and (3) 
Manchukuo, Chosen, Japan, and China 

148 In the southern hemisphere both the cool coniferous forest 
and the temperate hardwoods arc limited to small tracts Chile has a 
little of each, as do New Zealand, Tasmania, and eastern Cape Colony 
The largest southern areas of temperate haidwood forest are on the 
cool plateau of southern Brazil, and on the eastern side of southern 
Australia where eucalypti predominate Areas oiiginally covered with 
temperate hardwood or mixed forests now form the best parts of the 
world for agriculture and human occupation The only parts that 
vie with them are the adjacent pranies Because the tempeiate hard- 
wood and mixed forests occupy such good regions, they have been 
largely cut to peimit agiiculture For the same reason the best, that 
is, the waimest paits of the cool coniferous forest have also been laigely 
cut An especially favorable human habitat is found where the conif- 
erous and temperate hardwood forests intermingle, as in the northern 
United States and m Europe from Britain to the Alps 

149 III Tiopical Haidwoods and Rainforests The equatorial 
belt of tropical hardwoods, with its enormous variety of species, occu- 
pies vast central areas in South America and Africa except where 
interrupted by the Andes and the central highlands of Africa On the 
east side of the continents and of various mountain ranges it usually 
expands northward or southward wherever the trade winds yield abun- 
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dant moistuie duiing; the season which is elsewhere diy. In its most 
typical cential pait the tiopical rainfoicst is a product of ram and 
high tempeiatuie at all seasons Theie it often includes U'ees lo or 
even so feet in diameter at the base and loo or even 200 feet high 
Such a tiee contains from 100 to 1,000 times as much lumber as the 
areiagc tiee of the taiga Neveitheless, the gieat equatoiial rainforest 
and the taiga aie alike in being laigely an unbroken wilderness, free 
fiom human imasion. Only wheie the tiopical hardwood forest bor- 
dcis the ocean 01 some gieat iiverway has it even begun to be exploited 
Wheie the lainfall foi a few months is sufficiently low to foim a shoit 
diy season, the equatoiial type of lainfoiest gives way to the smaller 
form known as jungle Then it passes into tiopical scrub wheie the 
diy season becomes long and seveie 

150 Extent and Value of Forests When all kinds of forests 
aie taken togethei they aie much more extensive than cultivated 
lands, but much less extensive than grasslands They cover slightly 
less than one fouith of the land Even befoie man began to remove 
them they piobably nevet covered much nroie than one thud. Then- 
area has declined because most of the land used for agiicultuie was 
once foiested The billion acres of forest now in existence cover 
about 3 times the area occupied by crops Neveitheless, the annual 
pioduction of this vast area is woith only about as much as the world’s 
corn crop If an attempt weic made to laise crops on the foiested 
area the value of pioduction would be low, for most of the world’s 
wood comes from land unfit foi agiicultuie, or capable of yielding 
only a small leturn pei acre. Although many people fail to lecogmze 
It, this is tine not only in the cool northern foicsts but also in those 
of the tiopics 

151. Another indicauon of the comparative value of forests is the 
relative amounts of softwoods, temperate haidwoods, and tiopical 
hardwoods in each continent A60 and Table 2 show that Emope 
now has mainly the highly valuable conifers with some temperate 
hardwoods Asia has a large acieage of all tlnee kinds, but they are 
so separated that the mam legions geneially depend on only one 
Sibeiia has a suifeit of conifeis, eastern Asia has mostly tempeiate 
haidwoods, although conifeis are dominant m the cooler parts of 
Chosen and Japan and give Japan an impoitant lumber industry 
Many Japanese conifeis, however, being gnarled and knotty, are better 
for paper than for lumber India and tire other southern parts of 
Asia have foiests of tiopical hardwood which on the whole are not of 
good quality The Himalayas and other mountains fringing southern 
Asia, howevei, contain a good but inaccessible supply of fine conifers 
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TABLE 2 


Types of Forests by Continents 

« 

Mzllw-ns of Acres 



Conifers 

j 

Temperate 

hardwoods 

Tropical 

hardwoods 

Euiope 

579 

195 

0 

Asia 

889 

572 

635 

Africa 

7 

17 

773 

Australasia 

IS 

15 

253 

North America 

1,046 

290 

108 

South America 

109 

115 

1,869 

Woild 

2.645 (35%) 

1,204 (16%) 

3,638 (49%) 


North America, like Asia, has at least a fan supply of all three kinds 
of forests In view of present methods of use its proportions of the 
three aie about right, conifeis covering s or 4 tunes as much land as 
temperate liaidwoods, and these in turn about 3 times as much as 
tiopical hai cl woods. South America likewise has all thiee, but with 
an overwhelming piedominance of tlie tiopical haidwoods which thus 
far have proved of little utility. 

158 Although the coniferous and tempeiate hardwood types of 
forest have hitherto been used fai moie than the tropical hardwood 
type, wc aie not yet certain that they are leally more valuable to 
highly civilized people Some day, when piopei tools and methods 
of cutting have been perfected, tropical haidwoods may become the 
world’s main reliance for timber Then lapid giowth favors such a 
result Neveitheless, it must not be overlooked that favorable condi- 
tions for both tiee giowth and human activity place western and 
central Europe in a class by itself so far as production of wood per 
acie IS conceined Good foiestiy methods, in which Germany leads, 
have caused that country to get about 10 times as much wood per 
square mile of forest as does the United States 

153 Wood as a Marginal Product Most of the wood now cut 
in well-established and well-populated legions such as Germany or the 
Middle Atlantic and North Central States comes from sections which 
are marginal by reason of poor soil or rugged relief One of the most 
impressive sights in Wisconsin or Michigan is the contrast between 
the beautifully cultivated, feitile, piosperous, and well-populated south- 
ern counties and the pooi, spaisley populated counties in the north. 
In the northern section a large piopoition of the farmers had to be 
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supported by tile government during the bad times of the 1930’s 
Many faims which weie laboriously deaied only a few decades ago 
have been abandoned to biiars and aspen In Maine theie is a similar 
contiast In the far noitheast the fcttile soil of Aioostook County 
peimiis potato glowing to reach its highest development The faims 
aic laige and piospeious with excellent buildings and an appeal ance 
of solid comfoit. In neighboiing counties faiihei south and west an 
infertile soil suppoits little except pool sccond-giowth foiest, an occa- 
sional small lumbci null, and a few snuggling faims on which it seems 
almost impossible to make a living. In Geiniany the same kind of 
contiast IS seen lepeatedly, but with a dilTcience. The fauns in the 
good sections do not look so piospeious as in the coiicsponding 
Ameiican sections, but the most conspicuous diileience is seen in 
the foicsts In the German foicsts all the tices aie good specimens 
belonging to species that aie valuable for lumbei, mostly conifers, 
wlieicas in the Ameiican foiests much of the second giowtli is woithless 

154 In spite of this difleicnce the eastern half of the United States 
and Geimany, as well as Fiance and othei Einopcan countiies, aie 
alike in that then piesent foiests aie almost lestricted to aieas where 
faiming is unprofitable The lew fanueis who still eke out a living 
in the poor counties of the nortbein paits of Maine, New York, Michi- 
gan, and Wisconsin illustiate the maitei These people aie poor 
laigely because they are tiying to use land which nevei ought to have 
been put into fauns They can pcihaps get a baie living on it, but 
they cannot maintain the standaids of liring which pievail in modem 
civilized communities Many of them bought faims because the land 
was very cheap aftci the piniieval foicst had been logged off by lumber 
companies Not infiequcntly the lumbei companies sold out because 
of taxation. Undei the old system of taxation toiest land is taxed 
without legaid to the value of its timber To hold such land 50 yeais 
or more until new timbci glows would be piolnbitively expensive 
So the lumber companies iveie glad to sell out at almost any puce. 
Under a newer and bettei system a tax is paid only when timber 
is cut Such a system helps to icstuct fainiing to aicas whete it is 
profitable, and to keep the pooier land as a jnofitable foicst aiea 

155 In the New England states and New koik, in vast tiacts along 
the Appalachians flora Pennsylvania southwaid, and in othei large 
tiacts in norlhein Michigan, Wisconsin, and Minnesota, millions of 
acres of maiginal land aie fit only foi foiests. Most of this gieat area 
has been made lough, locky, or sandy by glacieis, 01 by sti earns which 
washed giavel and sand fiom melting icefionts In some places the 
slopes aie too steep to hold a sufficient depth of soil. In others what 
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was once a good covei of soil has been destioyecl by gullies and other 
foims of erosion In some places the underlying rock is such that it 
produces only a pooi sandy soil Elsewlieie the land lies so high that 
It IS too cool foi crops but not foi trees If all these places could be 
tieated like the moiames of northern Germany, the sandy plains of 
Hanovei, and the cool lough lands of the highei parts of Bavaria, the 
United States might get from them almost as much wood pei square 
mile as does Germany As long as man depends on agriculture, wood 
will always be a maiginal pioduct The question is whether the supply 
shall come from areas of unfavorable climate and slow growth beyond 
the climatic limits of agiicukme, as in Canada and the Soviet Re- 
public, 01 fiom areas which are marginal m soil or relief, but are 
located wiiliin the climatic limits of the best agiiculture as in Japan 
and western Europe 

156 Qualities or the Softwoods Let us inquiie further into the 
geogiaphtc qualities of the three mam types of foiest For most pur- ' 
poses mankind prefeis softwood The conifers can be felled, trimmed, 
sawed, and woiked so much more easily than hardwoods that they are 
the fiisL choice foi an ovei whelming majoiity of uses Because of their 
compact shape, their fieedom horn branches until the crown is 
reached, and the small swe of their crowns they can be felled with 
relatively little harm to neighboiing trees, and when felled can be 
easily trimmed About 95 pei cent of the coniferous forests aie located 
between latitudes 30° and 60° N and hence in the zone where human 
piogiess IS most active It is not surprising, then, that they have been 
exploited on an enoimous scale About two thuds of all the world’s 
wood, and four fifths of the saw-timber (timber to be sawed into 
lumbei), aie cut today fiom coniferous foiests In Canada and the 
Soviet Republic the peicentage of softwood is muclr higher than 
tins, foi those countries have relatively little hardwood In the United 
States the softwoods ordinarily supply about 80 per cent of all the wood 
cut for lumbei and 60 per cent of the firewood In Germany softwoods 
aie equally predominant as a souice of lumbei, but hardwoods supply 
65 per cent of the fiiewood Moieovei, firewood is relatively more 
important in Gcimany, wlieie it foims about a tliird of all the rough 
wood, than in the United States wlieic it foims only a little moie than 
a quaiter As we go to lower latitudes ancl to countries beyond tire 
conifeious regions, people still prefei softwoods but have to use haid- 
woods At the same time the use of wood as fuel becomes relatively 
muclr more important In India, for example, hundreds of millions 
of people burn a little wood for cooking, but use practically none for 
other purposes except occasronally for burlding huts They use prac- 
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tically no conifeious sofuvood, of couidC, except in the high mountains 
157. Although the conifers are most widespread m cool snowy high 
latitudes, the largest and most rapidly giowmg species, as we have 
seen, are found in lowei latitudes They glow in places wlicie eithei 
the altitude 01 inblowing winds hom a tool ocean give them cool, 
moist stimmeis, and snowy but not excessively cold winteis The 
slopes of the Himalayas at altitudes of 5,000 to 7,000 feet around 
Kashmir, ceitain 1 emote mountains in the fai west of China, the 
western slope of the Andes in southern Chile, and the ocean-gut 
mountains of southern New Zealand illustiaie the type The most 
familial example is the western pait of Oicgon and Washington 
Iheie glows the Oicgon pine, 01 Douglas fn, as it really is, which 
today iiials the southern yellow pine as a wood available in laige 
quantities Tlieie also the Sitka spiuce of Washington supplies wood 
whose lightness, stiength, and fieedoui fioin knots make it the best kind 
for aiiplanes. Not far away in similai climates giow the great red- 
woods of the Cahfoiina coast, and at higher levels the giant sequoias 
many of which aic 2,000 oi even 3,000 yeais old In geneial, the 
regions where conifers glow most lapidly and yield most per acie have 
a summer tenipeiatuie avei aging not over 60° F and a winter tem- 
peiaturc \aiying hom about 15° to 35“ In summei they are so 
moist, as well as cool, that they aie not good foi the majoiity of crops 
In wintci the main requisite appeais to he that they be eithei cool 
enough so that snow lies on the giound many monihs or else so rainy 
that the giound is soaked with water piaclically all the time 

158 Temperaii. Hardwoods In tire woild as a whole the tem- 
perate haidwoods, such as oak, maple, beach, and ash, still supply 
peihaps 30 pci cent of the wood cut loi all pmposes They piobably 
do not now luinish inoie than ao pei cent o£ the saw-timher, foi a laige 
part of their use is as fuel They flourish best in such places as the 
deep-soiled, well-wateied lowlands of ccntial Europe and the eastern 
United States, foi example, fiom Vngmia as fai south as Alabama, 
and fiom Indiana to Arkansas Most of the good haidwood areas, 
howecei, have been clcaied for agiicultuie, and now the large decidu- 
ous forests he chiefly among lugged hills oi mountains. Almost no- 
wheie do gieai oaks, beeches, maples, chestnuts, tulip tiees, ashes, and 
othei such trees make a fmei growth than in Noith Caiolina at the 
eastern base of the soutliein Appalachians Then straight trunks 
often rise 50 or 75 feet befoie blanching, and sometimes continue 
anothei 50 above that In summei the climate is waiinei and lamiei 
than that of the Oiegon legioii most Cavoiable to conifeis This is 
the chief leason why deciduous tiecs lathei than conifers prevail. 
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159 Tropical Hardwoods. The ideal region for tropical hard- 
woods appears to have tempeiatures ranging only from 70° at night 
to 90° on the hottest noons They also have abundant rain at all 
seasons, plenty of sun, deep young soil, and good diainage Such 
conditions prevail, for example, at the eastern base of the Andes in 
tropical latitudes At what would otheiwise be a diy season, the great 
height of the Andes forces the easteily tiade winds to rise, thus pro- 
ducing abundant moistuie In tropial regions even in the rainiest 
seasons, the plants generally enjoy a good amount of sunshine before 
the clouds gather for the afternoon showers. As yet the demand for 
lumber is not stiong enough to cause the hardwoods of the moist 
tropical legions to be cut extensively even in the plains. In fact, it is 
doubtful whether tiopical haidwoods supply 10 per cent of the world’s 
wood, 01 moie than 3 pei cent of the saw-timber One of their great 
disadvantages is that they consist of a great variety of trees amid an 
amazing giowth of other vegetation. Wheie no permanent trail is 
available, as is usually the case, the crossing of such a forest is a tre- 
mendous task. In order to get out a single valuable tree many other 
kinds may have to be felled to obtain space for action The use of 
timber from tropical rainfoiests is limited to a few valuable kinds such 
as mahogany and ebony Much of the present value of such foiests 
lies in the gatheiing of resins (and, until lather recently, rubbei) 
by the native inhabitants 

160 The diy, tropical forests of the Wet and Dry Low Latitudes 
have the advantage of being open and of having a moie uniform 
stiucture than the rainfoiests, which means that trees of a single species 
aie moie likely to giow together This greatly enhances their value. 
The teak of Buima, Thailand, and Java, the sal of the lower slopes of 
the Himalayas, and the quebiaclio of Paraguay, which supplies a tan- 
ning extiact, aic examples of this kind 

161 It is likely to be many generations before the home of the 
tropical hardwoods is ranked among the woild’s gieatest timber re- 
gions Nevertheless, students of foiestiy have found that a given 
area near the eastern foot of the Andes in Biazil, for example, wheie 
the diamage is good, where showers are fiequent, and where the sun 
shines waimly, produces two to six times as much wood each year 
as the best deciduous areas in the Appalachians 

162 The Growing Demand for Wood The advance of material 
civilization cieates a steadily greater demand for wood Coal, to be 
sure, has now been substituted for wood as fuel by hundreds of mil- 
lions of people, and iron, brick, concrete, and stucco often take its 
place as structural mateuals In carriages, railway cars, ships, and 
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othci means of tianspoitation, a sinulai cmtailment has occuired. 
Nevei ihelcss, not only the total demand, but likewise the demand 
per capita, keeps on increasing This is paitly due to new uses for 
wood, especially as a law matciial foi papei The pei capita con- 
sumption of pulpwood m the United States leached a maximum about 
1930 and IS now again neai that inaximum The hall centiny fiom 
1879 to 1929 witnessed a twelvefold mciease m the use of paper and 
almost a thntyfold mciease in the use of pulpwood, until we now use 
neaily 8,000,000 coids pci yeai Table 3 shows that even on a per 
cajiita basis oui use of pulpwood mcieased twelvefold during half a 
ceiiuny 

TABLE 3 

ClISNGLS OF Plr CaPITV CONSUMPTION OF Pui PWOOD IN TIIC UNITED STATES 


Year 

Per capita consumption of 
wood for paper, pounds 

Year 

Per capita consumption of 
wood for papei , pounds 

1879 

18 

n 

93 , 

1S89 

36 


124 

1899 

57 

WSm 

169 




220 


163 The consumption of wood vanes enoimously In Egypt, veiy 
little IS available, but piactically none is needed foi heating 01 indus- 
tiies, and only a little toi cooking So the consumption is estimated 
at only 2 cubic feet pci pel son each yeai In coolei and moie advanced 
countiics, such as England and the Netherlands, wheie the supply of 
wood has for centuiics been insulficient, the widespiead use of coal 
foi fuel, and of buck and tile foi buildings, keeps consumption below 
20 cubic feet pei yeai In the United States, although the pet capita 
consumption of coal is laigei than almost anywheie else, the abun- 
dance of wood, the demand for it in manufactuimg and in the con- 
stiuction ot new buildings, and its widespiead use as fuel in lural 
distncts laise the consumption to about 230 cubic feet per capita In 
Finland the supply is even more accessible than in the United States 
and also moie abundant in piopoition to the population This is 
foitunate, foi the Finns cannot alToid to impoit coal The wmteis are 
so cold and wood is so impoitant, not only as fuel but also as a raw 
mateiial for mdustiy and expoit, that the annual consumption attains 
the extreme figuie of about 300 cubic feet pei pei son 

1(14 Future Supply 01 Timber A map of tiinbei distiibution in 
the United States (A164) shows two marked legions of concentiation. 
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one in the Noithwcst and one in the South In the last half century 
a remaikable shift has taken place, as appeats in Table 4, where the 
year when the maximum percentage came fiom each region is itali- 


TABLE 4 

Changes in Percentage of United States Timber Supply Cut 
IN Various Regions 



1850 

i860 

1870 

1880 







Noitheastern states 

S 4 S 

36 2 

368 

24 8 

18 4 

16 0 1 

9 9 

6 5 

38 

36 

Lake states 

64 

13 6 

244 

33 4 


274 

12 6 

7 I 

5 I 

36 

Southern states 

138 

165 

94 

II 9 

159 

25 2 

44 0 

42 6 

31 3 

306 

Pacific states 

3 9 

6 2 

36 

3 5 

73 

9 6 

18 6 

29 7 

41 0 

41 7 


cued Notice the almost steady decline in the pcicentages for the 
noitheastcrn populous region cvei since 1850 The central legion 
passed its maximum in 1899, and the eastern part of the southern pine 



legion (Noith Carolina, etc) in 1909. Now the western part of the 
South (Louisiana, Texas, etc ) seems to have passed its maximum, and 
the Noithwest, in spite of its distance from the main market, has 
gained the leadership. 
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165. An alarming feature of all tins is that m many parts of the 
woild the consumption of timbei decidedly eKcecds the giowth. For 
example, in the United States it is estimated that the amount cut 
each year is neaily six times as gieat as the growth during the same 
peiiod. Moieovci, the yearly destiuction by fine, in spite of govern- 
ment fire pievetuion, often amounts to a value of a bundled million 
dollars Even more impoitant than fiie is destruction by insects and 
diseases, which aie paitly lesponsible for the low economic value of 
the Liopical foicst Even in the United States ceitain types of tiees 
have been almost eliminated in this way, as happened to the chestnut 
after the chestnut blight In fact, duiing some yeais the wood de- 
stioyed by fire, insects, and disease in the United States equals that 
which IS used by man How new diseases can become of sudden 
iinpoitance was shown in 1930 when the white pine was thieatened 
by blister lust. Tins spiead lapidly and necessitated the eiadication 
of wild cuiiants and goosebciiies, the hosts of the lust, ovei the whole 
noitheast One of the mam pioblems of Ameucan foiestiy is the 
contiol of the baik beetle, which each ycai destroys an estimated 5 
billion boaid feet of western pine and spiuce 01 about one and one half 
times the amount cut Two of the gieatest lecent dangeis to our 
city shade ticcs aiise hom the intioduction of the Japanese beetle 
and the Dutch elm disease 

166 Such concliUoiis raise the question of the souice fiom which 
the woild’s futuie supply of timbei will come With the giowth of 
population, the aica of foiests has gieatly diminished and jiresumably 
will continue to do so The diminution will piobably be slow in 
well-settled countiies but elsewlieie may be lapid Only a few years 
ago in. Austialia one could see thousands of acics whcie the tiees, 
after being gudlcd by cutting the baik iieai the base, weie left stand- 
ing to lot in 01 del to cleai the laud lot pastuiage In laige paits 
of noithein Canada, Alaska, noithein Ikussia, and Siberia, as we have 
seen, the timbet is mciely a small giowtli lit foi little except pulp- 
wood. It glows so slowly that, atiei an area has been cut over, new 
trees do not attain even the small size needed for pulpwood in much 
less than half a century Neveitheless, Siberia, with over a billion 
acres of forest, could probably export 6 billion cubic feet of timber, 
and yet not deplete its lesouices, il they weie piopeily managed 

167 One of the hopeful facts about foiestiy is that, m the tiopical 
parts of South Amenca, Afiica, southeastern Asia, and the East Indies, 
the foiests giow with great rapidity, and almost no timber is cut! 
This IS natural, for the climate not only stimulates giowth and makes 
firewood almost unnecessaiy, but also letaids civilization and thus 
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restricts the use of fuel in transportation and manufacturing. The 
trees often grow to a height of loo feet or more in less time than it 
takes foi the northern trees to attain a height of ao or go The tropical 
rainforests of Africa with 350 million acres, of Asia and the East Indies 
with 500 rmllion, and of South America with 1,000 million, if fully 
developed and fairly well handled, could produce each year from 
200 to 250 billion cubic feet of wood, or perhaps four times the pres- 
ent consumption of the entire world 

168. To put the matter in another way, the woild still has about 
44 acres of foiest for each person. Such an area is capable of pro- 
ducing many times the piesent consumption of wood, which amounts 
to about 3 a cubic feet per capita each year This is approximately 
yi/^ cubic feet per acre of foiest, but the average growth in well- 
managed coniferous forests amounts to 60 or 80 cubic feet. In Fin- 
land, for example, the average for poorly managed as well as carefully 
managed forests is 33, in France 38, in Germany 50, in Jower Austria 
51, and in Belgium 57 A caieful suivey of a strip in Varmland County, 
Sweden, showed that from 1911 to 1929 the stand, or volume of trees, 
incieased 37 pci cent In tiopical countries this figure can be increased 
severalfolcl, although nothing of the kind has yet been done Thus 
the prospects for an ample supply of lumber in the futuie are good, 
so far as the amount of timbei is concerned The mam question is 
whether we can get the light kinds at a leasonable cost. 

169 Feasibility of Scientific Forestry Modem forestry, like 
many other modem practices, is especially helpful to the advanced 
legions where goods of most kinds are consumed 111 especially large 
quantities For the present the needs of the highly active industrial 
areas where wood is used most freely can apparently best be met by 
1 educing losses fiom fire and insects, and by using other lational 
foiestiy practices in the 2I/2 billion acies of coniferous foiests, especially 
in aieas with good climates but maigmal for agiicultuie because of 
soil and relief In other woids, although improved transportation 
facilities and the development of tiopical foiests will undoubtedly 
be great factors in deteimining where the future Umber supply shall 
come fiom, good foiestry methods in the coniferous areas may be a 
still greater factor. The distiibution of timber production in the 
futuie appeals to depend largely upon wiiethei timber is treated m 
the old way as a resource like the minerals, which are mined once for 
all, or in the new way as a ciop to be conserved, cultivated, and hai- 
vested year by year 

170 Conservation of Forests The basis of any rational policy 
of forest conseivation is selective cutung In Euiope good forestry 
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practice is iviclespread, in the United States it is beginning Where 
such piattice pievails, only inatiiie liecs aic cut, except foi thinning, 
young tices and seed tiees aie allowed to glow In the long run this 
IS piolitable A steady supply of good tices is thus available year 
aftei yeai, and the gionth ol the local foicst can be piopeily balanced 
against the cutting The lenioval o£ all the mcichantablc tices at 
one cutting means not only that the aiea will be unpioductive for 
many yeais to come, but also that the tiees which spiing up are likely 
to be of species less \aluablc than those that wcie cut, especially if 
no seed tices aie left Foi example, a foiest oi white pine, which is 
one of the most valuable tices, noimally contains some admixtuie of 
haidwoods, such as maple, beech, oak, and yellow biich When 
It IS cut, the new fotest is likely to consist of compaiatrvely little white 
pine and much liauhvood. because haidwood seedlings aie more nu- 
meious in the sliady places of a well-cstalihsliccl hnest than aie pine 
seedlings li the haidwood foicst is cut oil and the land burned 
mci, as often happens, the next giowth will contain a laige peicentage 
of such lelatnely pooi species as bach and aspen, because these can 
thine in an iinpoteiished soil bettei than the moie valuable kinds of 
haidwood Anotliei cutting and anoihci fne will incicase the pci- 
centage of bach and aspen Thus as a gcncial lule the second gioivth 
IS not so good as the fiist, and the thud and fouiih aie still pooici 
171 With piopei foiest conscivation, the eiitiie stand of tiees 
consists of only the dcsiiablc types Whcic no conscivation is piac- 
ticed and big companies have swept away tlie most valuable tiees of 
the virgin giowth, small companies often have to be content with the 
second giowth, and the thud giowth is cut only foi pulpwood In 
tiopical countries the leckless cuiUng of foiests woiks havoc with the 
futiiie in still anothei way In Sumatia, foi example, aftei the foiest 
has been destioyed, loiigh alang-alang glass often covets the land and 
picv’ents lefoi estation T.hc pioblem of balanced cutting and refoies- 
tation is not yet in gent in the ma]outy of tiopical regions It is 
highly uigent, however, m the United States If the natural reforesta- 
tion of the legion fiom New England to Minnesota could be pioperly 
guided, and if the foicsts now being cut in the South and Noithwest 
could be piopeily contiolled, the futme of the timber supply even 
m the eastern United States would be fai fiom hopeless 

17a How Sweden Maintains High Standards in hie Lumber, 
Indus-iry Sweden offeis an adnmable example of a balanced foiest 
industry Liimbeung is theie the most impoitant industiy aside from 
agiicultuie Sawmills and planing-niills alone employ about as many 
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men as all the iron mines, machineiy factones, and other metal work 
foi which Sweden is famous Most of the lumbering is done in winter, 
making it possible loi the inhabitants to combine fanning and lum- 
beiing In many cases, however, the Swedish lumber ciews are con- 
sidered peimancnt labor, and some sawmill companies furnish houses 
and gaidens for then men In the summer the trees to be cut the 
following winter arc marked Lumbeiing begins when the first snow 
falls The marked tices aie felled, the blanches cut, the baik peeled 
off, and the trunks sawed into lengths. The blanches and baik may be 
used as a source of tai, oi for making charcoal to be shipped to the 
non mdustiy The timbei is transported to the nearest iiver and 
piled on the ice to wait foi the spring thaw Tianspoitation is espe- 
cially important in lumbei mg, because the product is bulky and heavy 
in proportion to its value Moreover, lumber comes largely from 
uplands or other regions where the population is scanty and the loads 
pool In Sweden, as in Finland, Russia, New England, and Wiscon- 
sin, snow gieally lacilitaics transpoitation Sledges pulled by hoiscs 
01 diiven by motoi power bring the umber over the smooth snow sur- 
face to the neatest river When the snow is icy, enoimous loads can 
be hauled 

173 The fact that Sweden has many short 25arallel livers is an 
advantage, for a haul of only 2 ot 3 miles bungs most of the lumbei 
to a ii\ei When the lumber is piled theie on the ice, the main labor 
IS done, for the sjrnng thaw carries it to the seashore Drivers, with 
long poles, prevent the floating timber from forming jams at rapids 
01 bends of the iivet, or m calmer water diiect it to tugboats which 
gather it into rafts The chief remaining task is to tow the chained 
tiinbei rafts across the glacial lakes which interrupt the rivers Finally 
the timbci reaches the mill or pulp factory, which is usually located 
neai the mouth of the iivei In Sweden sawmills and pulp factones 
ate often combined The northern part of the seacoast is lined with 
such mills, from which the final product is shipped to market The 
dnection of the rivers and their rather steady water supply are of 
gieat importance The fact that Sweden’s nveis run from northwest 
to southeast gives them the advantage of thawing fiist at their mouths 
111 spring and then having high water when the snow melts higher 
up The northward-flowing rivers of Russia, Sibeiia, and Canada, 
It will be remembcied, thaw upstieam first, causing floods, which 
sjriead widely when the water is unable to escape to the sea because 
the lower parts oi the rivers are icebound Moreover, ice in the ocean 
to winch these iiveis finally run prevents shipping except for a few 
months or even weeks in summer. 
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174 Methods of Lumber Transportation Tiansportation is in 
some respects the cential factor in the lumbei mdustiy We have 
already seen that snow, ice, and an abundance of lapid riveis whose 
mouths thaw befoie their uppei portions aie immense advantages In 
the south and west of the United States, wheie there is little snow and 
wheie the trees are often of great si/e, tianspoitation is moie expen- 
sive than m New England, Minnesota, 01 Sweden Logs that aie not 
too large are fiequently lastencd beneath the axles of huge pans of 
wheels Sometimes two pans aie employed, but often one end of the 
log IS allowed to drag behind In many camps donkey engines or 
tiactois snake the logs thiougli the forest and then by means of a 
skiddei, which is somewhat like an electric ciane, dump them onto flat 
cais 01 into chutes 01 flumes Skyline cables diag great logs over 
long distances, leaving a wake of debus and broken timbei, the oppo- 
site of sound foiest policy 

175 In places where iiveis aie not available, it is necessaiy to 
const! uct logging laihoads. These are geneially of flimsy construc- 
tion, foi the owneis do not expect to use them long As forest con- 
servation becomes moie geneial, the roads and railways in the forested 
aieas impiove In fact, the gieatest hope ol making lumbei mg a pei- 
manent occujiation, and hence desirable fiom the social standjiomt, 
seems to he in having tianspoitation facilities of such a kind that logs 
fiom any part of a foiest can easily be tianspoited to the sawmills and 
to market, while the lumbei men can get to any desired legion so 
quickly that they can live at home and devote pait of then time to 
farming Modem tianspoitation is causing the old-time isolated 
lumbei camp to disappear Its place is being taken by a much more 
permanent and useful type of community. 

176 Prouiems of Lumber Ownership. In older that ownership 
of lumbei lands may be profitable, large holdings aie usually neces- 
saiy. Foi example, the opeiatoi who wants to use a rivei must con- 
trol not only the tugged region wheie his tiees giow, but also an area 
beside the iivei as far down as possible in oidei to set up his saw- 
mill This gives the big company with much capital a great advan- 
tage over the small one The big company has a similar advantage 
in respect to raihoads, foi the initial investment in these is so high 
that much land must be owned in older to make them pay If the 
investment in lailioads is heavy, it does not pay to move the Hacks 
ofteiier than once in about twenty yeais Hence, laige companies seek 
to piotect their lailioad investments by buying up the timber for 
many miles around then mills This is one reason why much of the 
virgin timber of the United States is in laige holdings. In fact, about 
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11 per cenl of all the pnvately owned timber land in the country 
belongs to three such companies. Small lumber firms who baigain 
every two or three years for a supply of standing timber can rarely 
cut cheaply enough to compete with large companies Often the best 
they can do is to invest m portable sawmills, buy the cut-over lands 
at low prices, and male their piofits from the second and third giowths 
The woist feature of the lumber industry, so far as owneiship is con- 
cerned, IS that vast holdings have been acquired by private interests 
which have paid little or even nothing for them, and are chiefly desir- 
ous of making foi tunes legardless of whether the foiests aie ruined. 
In the United States, the government foiest reserves, established to 
counteract this difficulty and pi event its continuance, include more 
than 265,000 square miles, or nearly 9 per cent of the United States 
proper, and anothei 35,000 square miles in Alaska Unfoitunately, 
however, the national forests contain only about 5% of the total 
amount of timbei In tropical countries and likewise in the lar north- 
ern coniferous areas most of the iorests arc still owned by the govern- 
ments 
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A176— Woild Map of Distiibution of Populauoi 


PART III 


THE SOIL AND ITS USE 

Chapter VIII 

LOCAL ASPECTS OF THE SOIL 

1*77 Local Compared with Worldwide Aspects op Soil The 
quality of the soil is one of the mam factors in determining the use of 
the land, the piosperity of the inhabitants, and the amount and kind 
of business Unlike climate, both soil and relief vary greatly within 
short distances A piue garden full of beautiful flowers growing in a 
iich dark soil may be located within a hundred feet of a patch of sandy 
giavel where nothing but scraggly grasses and pitiful little bushes will 
glow because the soil is so poor A level field of waving wheat may 
suddenly give way to pine trees, simply because there is a sharp change 
in the slope of the land Special types of either soil or relief may 
extend over areas ol any size from a few feet to thousands of square 
miles Nevertheless, the soil shows bioader and more systematic 
diffeiences from one part of the woild to another than does relief 
This IS because soils differ for two main reasons which act indepen- 
dently One reason is the nature of the source, that is, the minerals, 
from which the sod is deiived, the other is climate and its ellect on 
vegetation The differences due to the minerals are local, those due 
to climate cover laige aieas, and lepcat themselves from continent to 
continent The somce of a soil may be a single type of solid rock such 
as gianite, basalt, shale, or limestone, each of which at first produces 
a different kind of soil The source may also consist of many kinds 
of locks, as IS usually true of the sand and gravel laid down by a lapid 
mountain stream, the fine silt deposited in a delta, the deposits of 
glaciers, or the unconsolidated mixtuie of shells and mud laid down 
on a sea floor which has become land tlnough the lecession of the 
watei Each of these likewise at fiist produces its own special kind 
of soil 

178 Near the end of the preceding paragraph the words “at first" 
were used twice, because soils like living creatures become old and use- 

113 
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less Duimg the eaily stages of decay each kind of lock and each 
special type of deposition by watei, wind, oi ice gives use to a distinct 
kind of soil, but as time goes on the distinction between soils deiived 
fiom dilleient soiiiccs giadually disappeais This is because the cli- 
mate, aided by the vegetation which it fosteis, begins to influence the 
soil as soon as a lock oi an unconsolidated deposit such as sand, clay, or 
glacial till IS exposed to the an As time goes on, each combination of 
climate and vegetation gives its own special cliaiacteiistics to the soil, 
no niattei what the oiiginal mateiial may have been When a soil is 
old, c\en the expeit has difficulty in detei mining the souice fioin which 
It was deiived Thus, while the young soils in any given legion may 
vaiy greatly, the matuie soils, and still moie the old ones, all tend to 
become alike Then chaiacter is predictable If one knows the 
natuie of the climate that has prevailed foi a long time in any pai- 
ticuldi region, one can foim a definite picture of the vegetation, and 
then of the diaiactei which all matuie soils will tend to assume in 
cotiise of time The oldei the soil, the mote closely its chaiacter 
appioaches what one would expect fiom the climate Thus the study 
of soils falls natuially into two distinct pans, namely, local soils and 
climatic zones of soils. 

179 Economic ErrrcT of Local Differences in Soils The influ- 
ence of local vaiiations m the soil is readily apparent when adjacent 
legions with diflerent soils aie compared Foi example, in the supeib 
daily section of southein Wisconsin the gentle hills aie blanketed in 
June with swcet-smelling clover, com, giass, and oats Big lieids of 
Holsteins and Jeiseys chew the cud m iich pastuies Comfoi table 
white farmhouses aie half hidden by shade tiees, oichaids sui round 
big led bains and silos By the roadside little platforms support big 
milk cans, waiting to be collected by tiucks At longer inteivals 
both one's nose and one’s eyes call attention to neat butter 01 cheese 
factoiies In the villages big white tiucks bound for Chicago back 
up against cieameiies to be loaded with milk fioin the faims In 
certain distiicts, liowevei, the scene suddenly changes The land is as 
level as cvei, but the bigiedbains, silos, cheese factoiies, and cieameiies 
aie gone The houses aie mostly of one stoiy instead of two, and many 
aie weatherbeaten 01 abandoned Clover, hay, and field corn are 
leplaced by stiagghng ciops of potatoes, beets, sweet com, cabbages, 
and othei vegetables, 01 else by laige aieas of baiien, windblown sands 
The people heie aie Ameiican famieis like their neighbois, but the 
fact that they live on a poor sandy soil instead of on a iich loam 
with plenty of lime causes them to faun diffeiently and to he poor 

180 Similai examples of the effect of the soil aie widespread The 
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coastal Atlantic states fiom New Jersey southward contain a sparsely 
cultivated stiip given over to pine trees which stand far apait amid 
thin grass Only a few miles inland the country is rich with fields of 
coin, tobacco, vegetables, cotton, or other ciops, accoiding to the lati- 
tude Cential France piesents similar contiasts For mile after mile 
a smooth road winds among fields of wheat, bailey, oats, and sugar 
beets Big two-wheeled carts drawn by white oxen or cows haul the 
beets to sugar factoiies in the autumn The road is frequently inter- 
rupted by villages where crooked streets with no sidewalks are paved 
with stones and run between giay stone houses which touch each other 
like those of a city Then fields, carts, oxen, and villages disappear, 
only a pine foiest is seen In Germany this same soit of contrast is 
common In southein England gieen fields, hedges, and charming 
villages with stone churches and neatly walled gaidens suddenly give 
way to desolate heather and bushy foiest, such as the Heath of Aldei- 
shot, used for huge mihtaiy camps because the land has little value 
and is otherwise unoccupied All these contrasts arise from differences 
in tlie soil In each comparison one region has an infertile soil, which 
gives a low yield of crops per acre This generally causes the popula- 
tion to be scanty and pool The houses are small and widely scattered, 
large areas are left in foiest, the villages are far apart, the local roads 
aie poor, and there are few industries 

i8i Diverse Types of “Best'’ Soils Soil that is good in one region, 
or for one particulai purpose, may not be good elsewhere, or for other 
purposes. Many people regard the heavy clay soils of northern Florida 
as better than the sandy soils farther south Corn, grass, and trees 
certainly grow bettei in the clay In central Florida, however, the 
sandy soil, provided it has a clay subsoil, is a souice of gieat wealth 
Its porous quality makes it lelatively dry, but permits the sun to warm 
It quickly in cool weathei Then, too, it can be easily cultivated and 
feitihzed Hence it is admirably adapted to winter vegetables and 
oianges, and has atti acted many eneigetic settlers In the Netherlands 
some of the best soils are clayey loams which form the mam area of the 
polders, or dyked fields below sealevel near the coast Farther seaward 
theie IS a long line of sand dunes, while between the polders and the 
dunes sandy soil coveis the iicher loams Each soil is adapted to special 
uses The clayey loams are excellent for grass but are not easy to plow 
and cultivate Therefore they encourage a thriving dairy industry 
The junction of sand and clay, on the other hand, provides an admir- 
able setting for bulbs and vegetables At certain seasons, many fields aie 
gay with tulips, hyacinths, lilies, narcissus, and daffodils, while others 
are planted with fine vegetables which will be sold to neighboring in- 
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dustiial legions IE Holland did not have its sandy soil, it might 
nevci have developed a bulb mdustiy which noinially piovidcs almost 
a tenth of the countiy’s ev-poits If tlicie vveic nothing but sand, the 
still 1110 le piofitablc daily mdustiy might nevet have giown up 

181; CoNiRASTLD ECONOMIES OF Two Soii s IN Te\as An inter- 


esting example of the local effect of dillci cnees m the soil has been 

dcsciibcd by E J Foscue in 



A182— The Effect of the Soil in Texas (Noith- 
east Comer of Turant County), alter E J 
Foscue 


Taiiant County, Texas, a 
few' miles noitlicast of Fort 
Woith and 1101 th west of 
Dallas In A182 the heavy 
line A-B sepaiates two dis- 
tinct types of sod deiivcd 
fiom chffeient kinds of lock 
The small icctangles lepre- 
sent "paicels” of land, as the 
tax collectois say Each of 
these is usually an indi- 
vidual faim The nnmbeis 
show the assessed value per 
acic, when land and build- 
ings ai c both included The 
assessed values aie about 
half the ical value Paicels 
of land with an assessed 
value of 5^22 or moie per 
acie are heavily shaded, es- 
pecially those with values of 
§30 or more The village 
of Grapevine is black. Piac- 


Shadings incUt.ite values per acic The black 
shading indicitcs a village The othci shillings 
indicate values ol land and buddings per acic, 
the heaviest shading repicsenting values above 
§30, the next then 5i6-2z, and finally 

S15 or less 


tically all the heavy shading 
lies cast of the line A-B A 
daik aiea west of that line 
geneially means that some 
individual land owner, gen- 


eially using capital deiived 
fiom elsewheie, has erected unusually good buildings A man from 
Dallas, perhaps, has a stock faim Wheie a lightly shaded parcel 
hes cast of the line it usually means that some special misfortune- 
peihaps a fiie-has gieatly 1 educed the value of the buildings. On an 
average the assessed value per acre is ¥15 west of the dividing line and 

laGeastofit The soil m the two parts of A 182 is of different origin In 
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the region of lelatively high land values east of A-B it is derived from 
a daik shale This foims a clayey, fine-giained, calcareous soil which 
IS good for grass but not foi most kinds of trees. Hence its natural 
vegetation consists of tall piaiiie glass studded with scattered clumps 
of mesquite tiees The giass has filled the soil with humus and made 
It iich and black West of the line the underlying foiination is a 
sandstone fiom which has developed a rather poor reddish, non- 
calcarcous, sandy and stony soil which was originally heavily timbered 
with oaks Accoi cling to Foscuc there weie no other important differ- 
ences in the oiigmal geogiaphical featuies of the two sections 

183 When settleis fiist came to this pait of Texas between 1835 
and 1840 they settled on the sandy soil for reasons which seemed to 
them conclusive (1) The timber offered piotection from Indians, 
and supplied wood for fuel and houses (2) Sandy soil is more easily 
cultivated than the clayey 01 “waxey” soils of the prame section far- 
thei east, especially when piimitive implements have to be used This 
illustrates the important principle that the value of a soil, oi of any 
other geogiaphical condition, uai les accoi ding to man’s stage of civiliza- 
tion (3) Duiing wet weather, travel and faim woik arc much easier 
on sandy soils than in the sticky mud into which the black prame soil 
is tiansfoimcd by lam (4) It was easiei to get drinking water on the 
sandy soil, because springs are abundant (5) Most jDioneeis believed 
that something was wrong with soil on which theie weie no trees 
After the sandy sod had all been occupied, new settlers had to locate 
on the black prame By that time, however, several conditions had 
changed to the advantage of the praiiies People had learned to drill 
wells cheaply A good artesian water supply was obtained on the 
piaiiie by drilling thiough the shale to the undeilying sandstone. 
It was also discovered that the piaiiie soils give laigcr yields of cotton, 
coin, and wheat than do the sandy soils 

184 Today some of the chief diffeienccs between the two sections 
are as follows The houses on the sandy soil are older and more in 
need of lepaiis and paint than those on the black waxey soils Faim 
equipment is generally in poor repair and out ol date Most farms 
seem to have seen then best days and to be on the decline Neverthe- 
less, foi ceitain purposes the sandy soil is better than the prame soil. 
Poultiy faims are an example of this, and so aie countiy estates 
Chickens are much healthier on well-diained sandy soil than on 
muddy clay When iich city people take up “gentleman faiming,” in 
which profits aie not impoitant, they piefei the sandy soil because its 
big tiees make it much moie beautiful, and also because it is relatively 
cheap The cheapness, together with the fact that it can be made to 
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produce good glass and is located near two big cities, makes it a good 
place foi daily fauns Thus the old agiicultuie is becoming diveisified 
by the picscnce heic and theie of poultiy fauns, daiiy fauns, and 
countiy estates On the iich black piaiiie soil, on the other hand, 

cotton-1 aisiiig with some corn pie- 
vails almost eveiywhcie The houses, 
though newel than on the sandy soil, 
aie smallei and not so well built 
The main leason foi this seems to 
be that many ol them aie occupied by 
tenants The landowncis often live 
111 Dallas 01 Foil Woith, and lent the 
land to tenants who devote themselves 
mainly to laising cotton We shall 
find a similai association between rich 
soil and tenants in many other places 
185 Economic Importancl of Local Soils in Iowa The part 
played by the soil in economic geogiaphy would be clear if we could 
compaie icgions which dillci in soil but aie otheiwisc alike Unfoi- 
tunately, no such places exist Nevcithclcss, the aieas that have just 
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been desciibed come close to giving the kind of compauson we want 
The two gioups of Iowa counties which are diffeiently shaded in A185 
pcimit a similar compauson on a laigei scale Although Iowa is 
comparatively unifoun in all paits, B185 shows that in 1930 the aver- 
age value of its faim land per acie ranged horn only $46 in a southern 
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county to $138 in a west central county. Most of tins difference is 
due to the soil 

Accordingly for the purposes of our comparison 11 pairs of coun- 
ties have been picked Each pan is as much alike as possible in the 
slope of the land, in climate, and in population, but one of each pair 
has unusually valuable farm land and the other has faim land of low 
value Both sets of faims aie of practically the same size, just about 
160 acres 

186 The one big difference which makes the land valuable in one 
set of counties and oi low value m the otheis is the soil The United 
States Bureau of Soils has developed an excellent method of lating the 
soil according to its value lor general agiicultine This has been 
applied by P E Blown to 9 of tlie 11 

counties in each of our two glOUpS m Iowa, Grade as Genoral^rarm uma 

A rating of 1 means the best type of soil 
found in any part of the world, 10 means 
soil that IS barely worth cultivating In 
A186 the solid shading shows that 80 per 
cent of the soil in the Iowa counties chosen 
because of high land values is lated as first 
giade, about 8 per cent falls in grades 2 to 
4, and the lest is distiibuted among the 
lowei grades In the counties with the less 
valuable land only k*? per cent is grade 1, 

1 „ . .-,1 , VMi, 9 Counties with Less 

and 6 per cent grades 2 to 4 On the other voiu able Form Lund 

hand, about 29 per cent drops to grades 5 Ai86-Quality o£ Soil m Two 
to 7, and 12 per cent to the thiee lowest Gioups of Iowa Counties 
glades This means that, although more 

than half the area of the less-favoied counties Consists of hist grade 
soil, and the rest is better than in most parts of the world, those 
counties are at a decided disadvantage compaied with the most- 
favoied counties of their state This one basic difieience between the 
two sets of counties leads to all manner of other differences, which we 
shall now investigate 

187 Contrasts in ErrccT of the Soil I Yield per Acre and 
Vaneiy of Crops The most fundamental effect of differences in the 
soil is differences in the yield of crops per acie Such differences in 
our two sets of Iowa counties are illustrated in Table 5 In 1919 
the yield of coin per acre was 43 o bushels in the counties with the best 
soil and 34 9 in the otheis Inasmuch as 43 0 is 123 per cent of 34 g, 
the figure for corn in the 1919 column of the table is 123 A similar 
difference between the two sets of counties is evident in 1919 for every 
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TABLE 5 

Yield of Crops per Acre in (A) ii Iowa Counties with High Land Values 
C oMPVRED WTii Yield in (B) ii Counties with Rpiatively Low Values 
(Yiiid in Groi p a as Percenticf or Yieid in Group B) 


Clop 

1919 

1929 

1934 

I Corn 

123 

154 

I 2 I 

2 Oats 

130 

149 

116 

3 Winler wheat 

130 

136 

114 

4 Alfalfa 

III 

no 

130 

5 Bariev 

no 

134 

lUO 

6 Potatoes 

S3 

115 

132 

7 

141 

156 

no 

\\ eighted aveiage 

1.36 

I Co 

119 


othei Cl op except potatoes The next column indicates that m igag 
even potatoes woie not an exception In 11)34 the yields pei acie loi 
all ciops except potatoes wcie cxticiucly low because of diought, but 
the yield on the moie saluablc land was eveiywheie highei than on 
the othei land except foi bailey Aside fioin an occasional chop in 
the )iekl of potatoes almost the only lespect in which the moie- 
favoied counties show a disadvantage is in the insignificant aieas 
devoted to such ciops as suawbeines The apple tiees on the better 
soil suipass the otheis in about the same peicentage as do other crops 
The niimbeis at the bottom of the table show the siipeiioiity of the 
best land when wc take account of the fact that corn and oats both 
occupy laige aieas, while the other ciops aie comparatively insignifi- 
cant, Taking one yeai with anothei, the yield of cioiis pei acre in the 
counties with the best land is about one thud moie than in the other 
counties 

188 II Utilizalion of Land The yield of ciops by no means indi- 
cates the full advantages of good land Some land is always wasted 
because ciops fail by leason of diought, locusts and othei insect pests, 
or blights such as come when iheie is Loo much lain In oidinary 
yeais the losses of this kind m Iowa lun to only 1 or 2 pei cent of the 
area haivestcd They aie icgularly moie, howevei, on the poorer 
land than on the best-only 12 pel cent moie in 1924 and 25 pei cent 
in 1929 In 1934, howcvei, when theie was a gieat diought, this per- 
centage lose above 400 The faimeis on the best land got no ciop 
fiom 3 pel cent of the land they planted, but those m the other set of 
counties got none fiom almost 13 pei cent. 
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i8g III Feed and Fotage Still anotliei advantage o£ the best 
soils IS that less land is needed to raise feed for animals One faimei 
can take caie of only about so many cattle, no matter what kind of 
land he has If he can raise feed enough for them on a few acres, 
he can laise ciops for sale on a larger pait of his land That is just 
what happens In 1919, for example, the faimeis on the best land 
laiscd only 18 acres of hay and foiage foi eveiy 100 acres of grain, 
whereas those on the other land laised 37 in order to get enough feed 

igo IV Faim Income and Expenses All this means that the aver- 
age faim income where the sod is at its best is much highei than in 
other paits of Iowa In 1919, the value of all ciops on the farms in 
the favored counties amounted to Ilf’S foi every 'Jioo on the less- 
favoied farms, and in 1999 to $190 (ta,692 pci faim against 11,383) 
The laimeis on the best land, to be sure, pay out more than twice as 
much as the others foi labor, but compaicd with their income the 
difleicnce is much less They spend just about the same amount as 
the otheis for feed and get only a slightly larger income fiom animals 
($814 against $791 in 1929) One of the most significant facts about 
expenses is the payments foi feitilizer In Iowa the soil is so good and 
the nurabci of cattle to supply manuic so gicat that little is spent for 
feitilizei Nevei tireless, the faimeis on the best land spend neaily half 
as much again as those in the counties with low land values This is 
most inteiestmg One would expect it to be the other way, for the 
faimeis on the poorer land certainly have the greater need of feitilizers 
Nevertheless, the Iowa method is what we generally find among pio- 
giessivc people all over the woild Those who get the best ciops with- 
out fertilizers are usually the ones who make the most use of fertilizers 
They aie the ones who can affoid them This illustrates the wide- 
spread principle that the beftci the physical enviionment, including 
soil, slope, climate, and location, the higher, as a rule, is the develop- 
ment of the various arts such as agiicultuie, engineering, and medicine 
Nevertheless, there are exceptions to this rule, as we shall see in a later 
chapter 

191 V Farm Equipment and Conveniences As another illustia- 
tion of the benefits of good soil, let us examine the extent to which 
faim conveniences and implements are used Table 6 has been ar- 
ranged according to the difference between the two sets of counties 
Columns A and B show the percentage of all farms leporting home 
gardens, telephones, and so foitlr Column C shows how many farms 
on the best land enjoy these conveniences for every 100 having them on 
the other land. 
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TABLE 6 


Contrast BETwrcN Types of Iowa Counties in Farm Implements 
AND Conveniences, 1930 



Percentage aj all farms 
having conveniences 


A 

B 

C 

Beil 

land 

Other 

land 

Best as 
percentage 
of other 

I 

Farm gardens 

78 3 

76 1 

103 

2 

Telephones 

85 5 

81 6 

105 

3 

Automobiles 

9> 3 

77 0 

1 19 

4 

Gas engines 

43 8 

32 7 

134 

5 

Running water m house 

3 

«6 3 

137 

6 

Running watei in bathroom 

16 4 

10 6 

155 

7 

Tractors 

36 4 

20 0 

182 

8 

Electric lights 

27 t 

12 2 

222 

9 

Trucks 

19 I 

7 2 

265 

10 

Electric motors 

10 5 

3 7 

287 


Value of implements and machinery per farm 

$1,456 

$932 

156 

1 


192 Notice how univeisally the counties with the best land stand 
ahead o£ the otheis All the numbeis in Column C aie above 100 
Notice also that the old and well-established kinds of conveniences 
have low numbeis in Column C, while the new and expensive kinds 
have high ones Faim gaidens and telephones (103 and 105 in 
Column C) aie about as common in one set of counties as in the 
other Automobiles (119) show a gicatei dilfeience, a fanner in the 
most-favored counties is ig per cent moie likely to have one than is a 
faimer in the other counties . Follow the headings downwaid Gas 
engines (134) and lunning watei in the house (137) aie about one 
thud moie common in the lavoicd counties, but lunning watei m a 
bathroom (155) is moie of a luxiuy, and iherefoie lelatively more 
common on the best land Even in the counties with the best land only 
16 per cent of the faimhouses are thus equipped, but in the other 
counties this falls below 11 And so it goes, tractois are highly desir- 
able, but only 36 pei cent of the farms even in the i idlest counties 
have them, and only 20 per cent m the poorei counties Electiic lights 
show an even gi eater diffeience between the two kinds of counties, 
being moie than twice as common tvheie the soil is most feitile And 
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finally tiucks and electnc engines aie such raie luxuiies in the pooler 
counties that only about <7 and 4 per cent lespeclively of the farmers 
have them, whereas in the counties with the best soil the peicentages 
aie almost thiee times as great Good soil evidently brings many 
advantages 

193 VI Tenancy, Mortgages, and General Pwgress Good soil 
bungs some disadvantages as well as advantages Tenancy, as we saw 
in Texas, is likely to prevail where the soil is good The land 
yields so much that a tenant faimei can make a living and still have 
enough to pay rent On poor soil this is difficult 01 impossible 
Both gioups of counties in Iowa are so fertile that tenancy is common 
and IS steadily inci easing, just as in the Black Waxey Prairie of 
Texas, but it is more common in the iichest counties In 1920, 
48 pel cent of the faimeis on the best land were tenants, against 35 on 
the less valuable land In 1930, these figmes had increased to 53 
and 48 On the other hand, more farms are mortgaged in the counties 
with the poorer land, but this is contrary to the general rule The 
late of interest, howevei, follows the geneial rule, being slightly 
higliei m the counties with the pooler soil, because the risk is 
gieater In the woild as a whole the rate of interest on moitgages 
uses higher as the income pei acre of land becomes less 

194 The counties with the best soil surpass the others m such 
matteis as roads, size of villages and cities, manufactures, business 
activity, and other ways too numerous to mention Foi example, m 
1929 the letail purchases m local stoies amounted to $361 per capita 
m the Iowa counties with the best land, and I296 in the less-favored 
counties This does not take account of the fact that the people of the 
iiclier countiies lai exceed the others in spending money outside 
the home county, and on education and tiavel One of the most 
significant diffeienccs between the two sets of counties is education 
Among childien 7 to 13 years of age theie is no difference, but as 
the children become oldei the counties with the best land forge 
ahead until 113 of the young people aged 18 to 20 in the counties 
with the best soil go to school foi eveiy loo in the other counties 
The quality of the soil makes an amazing difference in almost every 
phase of life even in Iowa where the soil is generally excellent The 
soil is evidently a majoi factor in detei mining not only ciop yields 
pel acie and the piospeiity of farmers, but even the amount and 
variety of business of almost eveiy sort. 
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TERRESTRIAL ZONES OF SOIL 

igr, Tiir Making or Soils The mam subject of this cliaptei is 
the ellcct of diniate in pioducing widcspiead diitei cnees in the soil— 
diflciciucs even gieatci th.ui those discussed in the last chaptei 
Befoic isc tiun to the inlluencc of climate, howcici, let us see how a 
soil IS piodiKcd I'oi the sake of simphiity, let us confine oui atten- 
tion to lesidual soils A lesidual soil is one that still lesidcsj so to 
speak, in the place whete it was foimed The opposite ot a lesidual 
soil IS one tliat has been /ninspoi/ed and deposited somewhere else 
Tianspoitcd soils aie usually deiivcd fiom many dilfcient kinds of 
locks, but usidual sods aic dciived only fiom the kinds of locks 
immediately beneath them Rocks such as gianitc, which contain 
much cpuiit?, make hght-coloied, sandy, and lelatively infcitile soils 
Limestone makes a leddish, fine-giaincd feitile sod Chalk, although 
consisting hugely of limestone, docs not make so good a soil, because 
It IS oiten lull of almost useless Hint nodules. The best lesidual 
soils tome tiom daik locks such as basalt These are usually volcanic 
in oiigin, 01 at least hate been In ought up fiom the lower parts of the 
earth in molten foiiii Then adtantage lies in the fact that they 
usually contain a high pciccntage of the niineials especially needed 
by plants, namely, phosphoius, sulphur, potassium, calcium, mag- 
nesuim, non, manganese, boion, and peihaps otheis Rocks con- 
taining much quait? tend to be acidic and of little value Quaitz 
foims about Go per cent ol the eaith’s ciust, but is of piactically 
no value to plants, except that fine cpiauz sand makes the soil Liable 
and easy foi roots to pcnctiate 

igG The icason why climate lias such an effect upon soils is 
appaient when we toiisidei the piocesses by which a sod is made. 
One gicat set of soil-making piocesses is purely mechanical It 
includes the ciacking of locks by sudden changes in tempeiature, 
by the freezing of watei m ciacks, by the fall of lain on hot smfaces, 
by the peneti ation ot loots into ciacks, and by the action of animals 
The abundance and nature of both loots and animals depend 
indiiectly upon climate, and the othei piocesses aie diiectly climatic. 
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197 Chemical piocesscs aie even moie important than mechanical 
piocesscs in ci eating boil The piimaiy foim of chemical action is 
oxidation, 01 the combination of atmospheiic oxygen with the ma- 
teiials ol a lock in such a way that the old chemical combinations 
of the lock aie bioken down Oxidation is helped by the following 
conditions which aie diiectly climatic (1) high tempcratui e, (2) 
xvater, and (3) fiee entrance of air Hence weathering and the forma- 
tion of soil go on with special speed whete the siin is hot, the air 
waim, the rain falls ficquently, and theie are nmneious shoit spells 
duiing which the watet diains out of the soil and air comes in. 
Anothei set of chemical factois is indiiectly climatic, since it acts 
thiough plants and animals These factois include the acids, am- 
monia, caibon dioxide, and othci chemicals earned into the soil 
by groundwatei, 01 deposited theie by the loots of plants and the activi- 
ties of animals In waim, wet regions plants decay rapidly, and the 
giotindwatet becomes heavily chaiged with soluble mateiials which 
help in breaking up the soil Insects and woims, which aie abundant 
and active, pioduce a similai effect Daiwin calculated that in a 
century eaithwoims transpoit a quaiter of an inch of soil fiom one 
level to anothei in an oidinaiy field In this way alone the soil 
is subjected to consideiable chemical action When the soil is eithei 
frozen 01 diy, and the air is cold, all foims of chemical activity, 
whether diiectly oi induectly climatic, aie reduced almost to the 
vanishing point In tiopical countiies, on the contiary, wlieie sun- 
shine and lain frequently alternate, ancl the air is always waim, 
the foimation of sod piocccds with gieat lapidity The action of 
bacteiia is especially impoitant in this lespect, for among all the 
fonns of life they aie the most potent in bieakmg down organic 
matter, in taking nitrogen from the air, and in conveiting the inois- 
tuie of the soil into an elfective chemical reagent Because of all 
this the soils of tiopical regions become old at an enoimously moie 
rapid late than those of the frozen north 

198 The Soil Profile A young residual soil consists of small 
angular fiagmcnts mixed with sandy material and a little fine-giained 
silt 01 clay It cannot feed plants very well because all of it except 
the clay still has the chemical composition of rock and is not suffi- 
ciently soluble Only when the chemical breakdown of the rocks has 
gone fai enough to pioduce at least a few pci cent of clay can a soil 
support the higher kinds of plants The best soils, the so-called 
loams, contain fiom 8 to 15 pei cent of clay, together with considerable 
silt, and some sand, especially the finer kinds The coaiser materials 
apparently consist of almost unaltered rock. This includes even the 
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silt, which is so fine that the individual pai tides aie meie dust All 
these non-claycy paits serve as a reserve supply whose giadual decay 
furnishes new mateiials foi hundieds or thousands of years That is 
why soils last so long When a soil has turned wholly to day, its useful- 
ness is almost gone All us chemicals (hat can be used by plants aie 
now soluble, and soonei oi later will be leached out In an old soil 
the upper pait has reached this condition of almost complete use- 
lessness If nothing else intervened, a piofile or cioss section of a 
soil would show a steady change dowmvaid fioin this veiy old type 
on the surface to the youngest type at the bottom where a mass of 
rotten fiagniciits is neither soil noi rock. 

199 Something else does iirteivcrie, however. New matciial is 
added at the top of the soil, and othei niateiial is earned upward 
or downward The new rnateiral at the top eonsisls largely of dead 
vegetation and to a small extent of dead animal inattei This organic 
material is absolutely essential for the growth of all the highei forms 
of plants It consists not only of caibon, which gives the upper 
pait of the soil a daik color, but also of nitiates, which aie especially 
important The nitiates are compounds containing nitrogen deiived 
chiefly from the an All animals and plants icqniie nitiates m order 
to foiin piotein, which is the essential material foi giowth No animal 
01 higher plant can make nitiates foi itself The only impoitant 
natuial souice in most legions is lowei foi ms of plants, especially 
vaiious species of mtiogcn-fixing bacteria Such bactciia giow, for 
example, upon the loots of alfalfa, beans, and othei legumes Their 
presence on the loots makes clover a valuable fertilizer Other 
nttrogen-fixrng bacteria live on other krnds of roots or dead 01 game 
matter 

200. The upward 01 downward movement which changes the soil 
profile arises fiom the fact that vvatei dissolves certain mateiials 
contained in the sod, and caiucs them with it Aftei a ram the water 
sinks slowly into the gioiind As it goes downwaid it dissolves the 
most soluble materials that have been set fiec m the clayey pait of 
the soil by letcirt chemual activnty Hence these mateiials, especially 
lime, aie earned down by the water The finest clay may also be 
earned As the watei goes dowmvaid its late of piogiess becomes 
slower At a depth which may be anywheie fiom a foot 01 less to 
seveial ieet it comes so neailv to a standstill that it deposits us clay 
and even some of us dissolved chemicals This gives use to a layer 
called the B hoi won Below this lies the subsoil Both of these have a 
different toloi and a difieient chemical composition horn the top 
soil By themselves the lowei levels of the soil, especially the subsoil. 
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are not good for plants because they contain httle nitrate Never- 
theless, they often contain other chemicals which aie of value when 
mixed with the upper soil in the right amounts and allowed to 
become aeiated This is one reason why deep plowing is often a 
great help 

201 Climatic Influence on Soils. I Pedalfers and Pedocals. 
Although all phases of the formation of soil are greatly influenced by 
climate, the transportation of chemicals up and down within the soil 
Itself is the phase that stands out most strongly It has given names 
to the two majoi types of soil In a constantly moist climate the more 
soluble materials, such as lime, aie leached out of the upper soil 
almost as fast as they are foimed Pait of them may be deposited in 
the B hoiizon The greater iiart, however, is earned still farther, 
eventually leachmg the sticams in the foim of undeiground seepages 
01 spnngs Thus it is carried off to the ocean and lost. The mateiial 
left m the uppei soil contains a large percentage of iron and aluminum 
in the foim of compounds which aie not leadily soluble and which 
lesist fuither weathering Soils of this kind are called pedaljeis, 
from the Latin woid foi foot or ground (the same root as in /icdestal), 
fiom alj which is the fiist syllable of aluminum, and horn fei, the first 
syllable of feyrum, the Latin name of non Pedalleis, therefore, with 
a gieat deal of aluminum and iron, but very httle calcium and not 
much in the way of other soluble plant foods, aie the dominant soils 
of wet legions. 

202 In diy legions the movement of chemicals within the soil 
assumes another aspect After a rain the water sinks down and 
cairies clay and dissolved materials with it, just as in a wet region 
Then something new happens The super soil becomes diy, for there 
IS little rain. Tlierefoie the groundwater does not flow away to the 
stieams and spnngs as in the wet region Instead it comes up again 
towaid the surface by means of capillary attraction It brings dis- 
solved minerals with it, especially lime Before the water reaches 
the surface it is evaporated by the warm sun Of course it must then 
give up whatever it holds in solution Hence the upper part of a 
soil m a diy region contains a relatively high peicentage not only 
of hme, but of phosphates, potash, and otliei materials useful to 
plants The actual amount of all except lime is minute, but it is 
large enough to be of great value to vegetation Such soils are called 
pedocals, the syllable ped standing for the soil, while cal is the first 
syllable of calcium, which is the distinctive chemical element m hmc 
Evidently the pedocals aie richei soils than the pedalfers Unfor- 
tunately, they are found mainly in climates that are too dry for the 
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best icsults in agiicultuie Some o£ them, also, aie deficient in 
nutates 

203. II Vegetation as a Fmtoi in Soil-Making In the develop- 
ment of a soil tlic vegetation plays a gieat pait This is paitly because 
I he decay ot plants, as tec have seen, supplies chemicals which hasten 
the decay of locks and the bi caking up of the soil imo its final foini 
of clay Ecpially irnpoitant, Iionevei, it not inoic so, is the fact that 
all jilants must have nitiatcs if they aie to giow, and the mam sotiicc 
of nitiatcs is dead \egctation In deseits the supply of nitiates is scanty 
because tbeie is little \egc(ation, and much of that small amount is 
climinutne, shot t-li\ eel, and has only shallow loots Moieovci, it de- 
cays so sloivly that the soil lontains \ciy little detayed vcgct.iblc inatter 
and IS giay in coloi In cold climates, altliough vegetation is scanty. 
It decays so slowly that it often accumulaies to a considei.able dcptli 111 
the foim of muck 01 peat on top of the soil As watei peicolatcs 
thiough this layci of humus, it dissolves liimiu acid This leaclics the 
uppei soil, tinning it almost white The low temjici.ituie and watei- 
logged condiuoii o£ the soil also iiiteifeie v\ith OMclation, caibonation, 
and aciation, all of which aie essential to the foimation of a feitile soil 
.Such conditions likewise mtcifeie with the woik of buiiovvmg animals 
of all soils, thus still hiithei letauling the loimation of good soil 

aoy In tiopical climates the supply of nitiatcs is also scanty, but 
Cot another leason The trouble ihcie is that heat, humidity, and a 
supeiabundaiue of baetciia cause dead vegetation to decay with gieat 
lapidity Plants aie veiy almndant, but the jiioducts of then decay 
are laigely letmncd to the atmosplieie in the foim of gases, 01 else aie 
dissolved by waier, befoic they have a chance to become paits of the 
soil At the same time chemical decomposition goes on so fast that 
the non in the sod is oxidired to the yellow 01 feiious foim, and in 
due time to the led 01 feme foini Even though non is picsent 
only in minute amounts, it is sufficient to give a pi edoininantly 
yellow 01 icd coloi to the soils of low latitudes A led coloi is 
almost uni vei sally chaiactciistic of the oldest tiopical soil?, especially 
the completely decayed foini known as latciiie 

205. In wdl-wateied tenipciate lands iheie is plenty of vegetation, 
although not so much as m the wet tiopics Theie aie also cold 
vviiiteis which check decay Hence in a teinpeiate foiest the giound 
becomes coveied with leaf mold A good shaie ol this is letuined to 
the an as gases 01 is earned away by watei in solution, but neitliei 
of these puicesses is so lapid as in the tiopics Plcnce, as the lovvei 
pan of die leaf mold decays, a poition of it becomes pait of the sod 
Ihe same thing happens to the loots This is not veiy impoitant in 
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tiees, lor they ate long-lived, but every forest contains many short-lived 
heibaccous plants and little bushes The death of the short-lived 
plants gives the soil a supply o£ vegetable matter. Thus in humid 
temperate climates we find a blown forest soil which may be quite 
dark at the top The dark colo^ is due to carbon from the plants 
2oG The carbon is important as a sign that the soil contains ni- 
tiates In continental climates of the nonhumid type, and m the wet 
and diy climate of low latitudes, diyness at ceitain seasons often 
prevents the growth of forests, but the wet season fosteis a heavy 
giowth of grass In such places the soil has the best chance to become 
well stocked with nitrates These aie deiived partly from the decay 
of the glasses on the surface, but far inoie from the abundant roots 
which fill the upper part of the soil Such roots are most numerous 
in the uppei foot oi so, but some penetrate deeply because of frequent 
droughts The roots of all the annual glasses die each year, so that 
the soil IS constantly filled with a new supply of dead roots These 
decay with only moderate speed Much of the year there is not 
enough water to cany off their soluble portions Oxidation and the 
conversion of organic matter into gases by decay do not take place 
so rapidly as on the surface Hence a large portion of the roots re- 
mains m the soil That is why piairie soils are black and carry an 
abundant supply of nitrates The coin-iaismg piaiiips of central 
Illinois and Iowa and the cotton-iaising Black Waxey Prairie of 
Texas are examples of this type In a climate dry enough to form 
pedocals, the upper part of a piaiiie soil-the part where nitrates 
are abundant— is also well supplied with lime and other essential 
chemicals Such soils are the world’s best 

207 Contrasts in Soil Arising from Climate The conditions 
described in the last paragraphs cause the mature soils of the world 
to be systematically distributed in accordance with climate and vegeta- 
tion The whole matter is illustrated in Plate II, which should he 
open before you as you read what follows, and should be frequently 
compared with A60 showing the distribution of vegetation In a 
general way the depth of the shading in Plate 11 indicates the color 
of the soil From north to south and again from east to west the soil 
shows a systematic change in quality People living in die regions 
that are darkly shaded in Plate II have a great advantage If soil 
horn different regions were placed in greenhouses where all other 
conditions were uniform, the productivity of the soil from the darkest 
parts of the map would be from two to perhaps ten times as great as 
that of soil from the lightest parts Having seen how greatly the soil 
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influences human piospcnty in Iowa, we can form some idea of 
what happens wlicie the dilleiences aie fdi gieatci 

208 Cross Section of Soil from Cold Regions to Warm The pait 
pla)cd by tempeiatuie in deteimming the quality of the soil can be 
seen most clearly on the east side of each continent because other 
conditions aie theie moie unifoim than in the inteiioi 01 on west 
coasts On east coasts, except in Somaliland and Patagonia, the lainfall 
IS almost eveiywheie sufTicient to keep the giound moist most of the 
time and to peimit the giowth of foiests if the tempeiatuie is high 
enough Beginning 111 fai noithcastein North Aineiica 01 Asia the 
tundia soils of high latitudes (T in Plate II) aie found 111 the unpio- 
ductive climatic legion labeled 13 in Plate I They aie pale giay 
pcdalfeis, infeitile, and deficient in humus, e\cn when coieied with a 
layei of muck Although the lainfall in high latitudes is always 
scanty, because cold air cannot hold much nioistiiie, es'apoiation 
proceeds so slowly that the soil is usually watei logged Swamps, such 
as the "muskeg” of Canada and Alaska and the “tundia” of Sibeiia 
with then deep beds of lichens, aie extiemcly abundant Not only 
does the low tempeiatuie letaid evaporation and keep the lower soil 
frozen much of the time, but fieciuent fieezing and thawing of the 
upper pans, as we have seen, often make the giound so lough that 
the water does not leadily flow off Thus the fai noithein soils 
weathei veiy slowly and have only limited supplies of soluble salts 
available foi plants Not quite so fai noith, the swampy tundia 
giv'es place to the conifciotis tiecs of the cool foiests (Plate I) There 
the soil (Po in Plate II) impioves somewhat, but chemical and bac- 
teiial action is still veiy slow One evidence of this is the abundance 
of fallen tiee ti links, as we saw in Cliaptci III Because vveatheiing is 
slow and a wateilogged condition almost peipedial, the so-callcd 
podzols, 01 soils of the pine foiests, aie usually pale, acid, and in- 
feitile Fven if plant bicedcis should succeed in developing stiains 
of useful Cl ops which coulil withstand the cool climate, the poor 
soil of the cool foiests would continue to be a sciious handicap 

2oq In middle latitudes the tempeiatuie is high enough to that the 
soil dues out occasionally, air enteis it, and the soil thus becomes 
aciated This peiimts the giowtli of mixed and deciduous foiests, 
and encourages heibaccous plants These hasten weathei ing so that a 
considciable supply of soluble plant foods is available, and the soil 
is enriched with a fan amount of humus and nitrates Accoidingly 
pale soils give place to biovin ones Humid brownerths (BIi, Plate II) 
aie found in soutliein Canada and the noithein United States, ancl 
also oil the eastern coast of Asia in Manchukuo, Chosen, Japan, and 
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noithein China. Abundance of lain often causes them to be too 
much Icachcd, but they aie the best of the pedalfer type They usually 
consist of thiee “horizons” or layers (i) the topsoil which has lost 
most of its lime but is well aerated and contains humus, (a) a lighter, 
moie compact layer, "the soil pi'oper,” m which chemicals leached fiom 
the soil above have been deposited but are not readily available for 
plants because of lack of air and hence of aeiation, and (3) a lower 
subsoil which has neither lost nor gamed much through the action 
of water The prevalence of the best of these matme, mid-latitude 
biowneiths in southeastern Pennsylvania, Japan, Belgium, and north- 
ern Fiance helps to make those sections among the world’s richest 
agricultural regions 

a 10 In lower latitudes the proportion of mature and old soils in- 
cicases because weathering takes place rapidly m warm climates Soils 
soon become old in quality, although young, perhaps, in years On 
humid east coasts in subtiopical latitudes leaching is more pronounced 
than in middle latitudes, and yellowish, pinkish, and reddish colors 
pie\ail In lower middle latitudes such as oui sou them states and 
southern China the led-and-yelloiocHlis (R, Plate II) prevail on the 
east sides of the continents These aie distinctly less fertile than the 
biowneiths faither north That is one reason why tobacco, cotton, 
and other ciops exhaust the land so soon in our South, and old, 
abandoned fields grown up to bushes or pine trees are so common. 

211 Faither towaid the equator the soils become more leached, 
with an abundance of iron silicates In many places they become ted 
twpical latentes (L, Plate II) These are the pooiest of soils aside 
from such types as puie quartz sands, tundra soils, or the excessively 
saline soils of deserts Long exposure t'o rapid decay in warm, wet 
legions has almost completely disintegrated the soil of vast areas, 
com'eumg it into veiy fine, sticky red clay so thoroughly leached as 
to be the mere skeleton of a soil Soils which are more or less of this 
type explain the fact that in many tropical regions the level inteifluves 
between the stream valleys support only glass or scanty forest, while 
the sloping sides of the valleys aie cultivated because they have younger 
and more fertile soils Many other tropical soils are very poor because 
abundant rain causes them to be waterlogged, as m the Amazon 
floodplains and New Guinea Considerable sections of Cuba, Brazil, 
and noithein Australia have highly leached poious red sods, some of 
winch contain so much non that they can be used as 01 e People 
in other climates rarely appreciate the tremendous handicap imposed 
upon tropical people by poor, leached soils which deteriorate rapidly 
under cultivation. 
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1*12 In spite of then pooi tpialitj many tiopical soils suppoit dense 
h nests Tins is possible jiailly because the tiecs have become adjusted 
i(j a wateiy emnomntnt and letjune a voiy small supply of nnncials 
Moieovei, iiiasmueli as the tiopical forest eousists of a mixtuie of 
many kinds of tiecs, it exhausts the soil less lajndly than would a 
single species Sueh a eoiidition may be a seiious handicap li attempts 
aic made to establish plantations lot pioducts sueh as chicle, loscwood, 
dyewood, oi mahogany Ruhbci, liowetei, seems to be an excejition 

213 Cifjss .Stvtion of Soils fiom Last in IlVsi Tbe change m the 
soil fioin the huinid east to the duel inleiioi and west is best obscivcd 
m middle latitudes On the cast, as wc have seen, the humid 
biovvnciths ol deLuluous loiests piovide the best soils 111 out cioss 
section liom noitheiii timdias to tiojntal lateiites Plate II shows 
that as one goes westwaid in the hicnvneith legion ol the noithetn 
United vStates, lot examjile, the sods change fioin iclatively light 
blown ni the east to daik blown 01 black in the centei This change 
IS due jiaitly to the duett ellctt of the climate upon the late of 
weatheiiag and the ainouut of leadiing It is due in still laigci 
measuie to the e licet ol the climate upon vegetation As fai west as 
the eliiuatc is such that tiees tan duve out glasses, fcncsts pievail 
and the soil is blown Iii Illinois, liowcvei, the giowangly contmcatal 
chaiactci of the clnnate puts an end to die ioiest, and the glasses 
htivc a chance The close agi cement between the buidei of the toiests 
anti of the blown sods is evident tioin a coinpaiison of AGo and 
Plate II 

214 Plate II shows tliiec kinds of giassland soils in the ccntial 
United States dhe piaiiyeitiis (P), which aic almost black, foiin a 
wedge with its jioint in vvesteiii Inchana and us base along a noitli- 
ancl-soiith line iioiti the Dakotas to Oklahoma 1 ben tome the black- 
ciths (B) , loiming a bioacl snip liom Albeita and Saskatchewan to 
souihci 11 I exas, and lying mostly in the Tempeiate Giasslands 
of Plate I haithei west the and biowueitlis (BA) foim a siniilai 
band of deep blown chestnut-eoloicd sods 'I hen we come to highly 
vaiied mountain sods (I\l) among die Rockies, lollovved by the giay- 
eiths (Cr) ol the diiest pans of the countiy Along die Pacific Coast, 
w'hcie lain becomes moie abundant, theie is a ictuin to humid 
biowneiths (BH) among the foiestcd mountains, while led and 
yclloweitlis pievail in southein Cahtoima wlieic the climate is of 
the Medueiianeaii type 

215 The impoiiaiicc of glasses 111 impioving the soil is evident in 
the daik pianyeitlis, blackeiths, and and biowneiths of all continents 
ill Plate If Each ol these types of soil is of Ingli cjuality because 
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glasses pioduce abundant shoit-lived loots whicli eniich the soil lar 
11101 e than the deeply buried and long-lived loots o£ trees All three 
hinds have an added advantage because they have been lormed in 
clunates sufficiently diy so that they have been little leached Hence 
they contain an abundance not only of nitiates fiom the glasses, 
but of potash, phosphates, lime, and othei essential plant foods The 
lime is especially noticeable because it is easily dissolved and hence is 
earned away lapidly in humid climates Notice the way in which 
the tlnee daikest types of soil foini bands of heavy shading in all the 
continents (Plate II) It is a pity that the and biowncilhs {BA) and 
a laige pan of the blackeiths aic located in climates so diy and umc- 
liable that agncultme is unceitain, as we saw when studying the Wet 
and Diy Low Latitudes In spite of this the daik soils, especially 
the piaiiyeiths, aie a priceless asset 

216 The most pioductive of the daik soils aie found in the piairies 
of Noith Amenta and the Ukraine ol southein Russia where two 
othei faclois cooperate with glass and level plains to make the soil deep 
and nth One of these factors is the location oi these icgions in 
the best latitudes In studying the cioss section of the soils horn 
noith to south we saw that the soil is best in middle latitudes wheic 
it is flee horn the wateilogged conditions of the cold podsol regions 
(PO in Plate II) , and fiom the unduly lapid leaching which prevails 
faithci towaid the cquatoi Notice how a band of such soil ciosscs 
the easLcni United States and the ccntei of Einope Where such con- 
ditions combine with the kind of continental climate which produces 
giasslands, the soil is at Us best Genual Aigcntina is anotliei example 
of the same kind The othei factor which gives sjiecial value to the 
soils of the Ilhnois-Iowa icgion and of the Ukraine is glaciation. In 
the piaiiie pait of Illinois, whcic gi'asses have done their best 
woik, the yield of com aveiages 35 to 43 bushels per acre Faither 
soutli, wlieie foiests once pievailed, the yield diops lapidly to only 
19 to 25 bushels Glaciation is paitly itsponsible foi this sliaip 
tiansition The change in soil and m yield of coin neai the center 
of Illinois almost coincides with the southern boidei of the ancient 
iceshecls The ice eniidied the northern soil loi leasons that wc 
shall soon discuss, hut did not help the land faitliei south In 
Ukiaine a similar condition pievails Thus the woild’s finest sods 
aie found wlicic tlieie is a combination of many conditions including 
a favorable latiuide, grasslands, level plains, and glaciation, as well 
as a continental climate 

217 West of the blackeiths in tire United States, and south of them 
in Euiasia, a compaiatively dry climate 1 educes the amount of leaching, 
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while scat city of vegetation i educes the humus Accoidingly, fiom 
western Noith Dakota to western Texas, and also in southwcstein 
Sibeiia, we find semi-mul brownntlis (Ba in Plate II) These still 
retain most of then lime and other soluble basic inatciials and show 
little distinction between soil and subsoil Although they have less 
humus than the black soils they aie iieaily as iich 'Ihey aie distinctly 
less valuable, however, both because of less dependable lainfall and 
because lime accumulates in them at no gieat depth, often foiming 
a layci which iundcis the downwaid penctiation of lain watei In 
Plate H each aiea of blacketths (/{) with its flanking aieas of and 
biowneitlis (B.l) icptesents a bioad expanse oL giasslands In the 
United States the giasslands ate called thy plains, in Vcnemela they 
aie llanos, in Aigeiuina, pampas, in Asia, steppes, and in tiojiical 
legions, savannas 

218 In diy legions the g>ayc)tht, 01 deseit soils (G in Plate II;, 
aie chemically basic, 01 dlkalnie, instead of being acid like many soils 
of humid legions Tins means that soluble compounds of lime, 
potash, phosphates, and common salt aic 1 datively abundant in them 
In legions as diy as Coloiado and Montana, liowesei, and still more in 
clesciis, humus is scaice, and the soil, m spite of an abundance of othei 
plant foods, is pool in nitiates and hente inleitile If nitiates aie 
added, usually by cultuating alfalfa, and if iiiigation is piacticed, 
the giayc'rths aic often of high feitihty The accumulation of lime and 
other alkaline chemicals 111 these giay 01 light biown descit soils is 
due to the fact that the inficcpicut lains commonly moisten the soil 
only to a depth of a fesv inches, 01 at most 2 oi 3 feet In the long diy 
spells, as we have seen, piactically all the moistiue uses again to 
the suifacc thiough capillaiy attiaction Tlieie it cvapoiates, leav- 
ing the lime and other mateiials which it dissolved in the lowei paits 
of the sod In some places this limy layci is so dense that it loims a 
thm locky layci neai the suifacc, die haidpan 01 “caliche” of the 
Southwest In othci sections the u[)pcr soil is so full of cliemicals 
that It foiins an alkali aica Hence the soils of and icgions vaiy 
gicatl), being of the highest cjualiiy m ccitain niigated tiacts whete 
alfalfa has been giown, and piactically woi thless in legions of abundant 
alkali and caliche Sometimes the addition of watei, plus alfalfa, 
makes the deseit “blossom as the rose,” but not always 

219 Good Sous Even in Poor Regions Basic Volcanic Matciial 
At least ft\c‘ t)pc's of soil aie usually feiiilc even when found in climatic 
legions such as tiopual lowlands wheie the sods aic noimally jiooi 
One such soil IS denied fioin ficsli claik lavas which aie chemically 
basic laihei than andic 1 he eiuptions of Vesuvius and Aetna have 
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gieatly haiiiied the villageis who live on then slopes, but the soil 
theie IS so iidi that no amount of volcanic activity dnves people away 
pcimanently On the solid basalt or diorite of a massive lava flow it 
takes centuiies to develop enough soil for agncultme A laige share 
of the mateiial eiupted from volcanoes, however, consists of so-called 
ash, or small iriegulai fragments This material quickly disintegrates 
into a iich soil Before long, licliens and other low forms of plants 
winch soon giow in the ash piovide enough nitrate so that higher 
foims can take root The warmer and moie humid the climate, the 
sooner this happens The final result is a soil so fertile that the risk 
of fuither eiuptions has little weight in keeping people away The 
plateau of eastern Washington with Spokane as its commercial capital— 
the so-called Inland Empne with its wheat and its vast irrigation 
piojects— affoicls an example of a dark volcanic soil of high quality. 
So, too, does the Deccan Plateau of India with its 200,000 squaie 
miles of black "cotton soil,” noitheast of Bombay Java, Japan, and 
Hawaii aie othei conspicuous examples of the value of dark lavas 
220 Alluvial Floodplains Floodplains of iiveis aie even moic im- 
portant than volcanic deposits as places where good soils are found 
almost legal dless of climate They may be small tracts of a few acies, 
01 vast expanses such as Lower Mesopotamia (Iraq), the plains of 
northern China, and the Mississippi Valley Such floodidains have 
the following advantages (i) They consist of fairly uniform material 
which IS usually of admiiable texture near the laiger sti earns, being a 
mixtuie of sand, silt, and clay (2) Tins mateiial is largely the topsoil 
flora the slopes in the upper part of the river’s diainage basin and has 
not yet lost its soluble chemicals On such slopes erosion is so active 
that the soil docs not have a chance to become ically old and fully 
leached (3) Floodplains usually bear a considerable amount of vege- 
tation, which is gcneially of grassy types, and is often buiied in silt 
duung floods Tins is ti ue even m deseiis Hence a desei t floodplain, 
such as that of Egypt 01 the Coloiado River, has a supply of mtiates 
which make it far belter than the suiiounding soil of the desei t 
(4) The sod of floodplains is gencially deiived fiom so many souiccs 
that It presents a good mixtuie Theicfoie it usually contains sufficient 
lime, phosphoius, potash, and otlier chemicals The degiee to which 
a floodplain possesses these advantages vanes, being low in the far 
noith and gieat in deseits Ncveiiheless, to a considerable extent 
the advantages aie piesent m all floodplains 

2-1* Fidhc Ftcls and Sccl Floois Land which was until recently the 
bed of a lake or the flooi of the sea possesses much the same quality as 
alluvial floodplains In general the soil thete is of fine lextuie and 
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is likely to contain shells, moie oi less gioiind up by the waves, which 
give It plenty of lime Much of the land that lies less than 200 01 
300 feet abosc scalesel in noithein regions has been siibmeiged 
beneath the sea quite leecntly Duiiiig the glacial pciiod the weight 
of the ice apparently caused consideialilc bending of the eaith’s 
crust, so that many coastlines wcie alternately loweied and laiscd as 
the ice adsanced and then melted away Old stiands along the Gulf 
of St Lawrence show that the sea at one time pcnetiaied inland as fai 
as Lake Champlain The coasts of the Baltic LSca were subineiged 
not many thousand yeais ago because the outlet of that sea near 
Copenhagen was raised so high that the sea became a lake The water 
of the lake encroached fai over the land befoic it found an outlet 
This happened twice, and soil deposited in the successive lakes is one 
of the main factois in the agiicultuie ot a laige part of Denmark 
and the southein paits of Sweden and Finland In Minnesota, North 
Dakota, and Manitoba some of the best soil is found m an extremely 
level plain which foimed the bed of a huge sheet of watei, called 
Lake Agassiz, when the outflow of the Red River of the North was 
blocked by an icesheet 

222 Glacial Deposits Glacial till, which is the kind of mateiial 
laid down by glacieis beneath the ice in plains, often foims good soil 
foi essentially the same leason as do volcanic matciials, alluvial plains, 
and old beds of lakes and seas The essential point is that some agency 
tianspoits an assoitmcnt of material fiom one place to anothei, theieby 
giving man access to particles of loek of vauous kinds which have not 
been exjiosed to the wcathei long enough to lose then value foi plants 
Glacial erosion, to be sme, often scorns all the soil and rotten rock 
ham the hilltops, leaving them naked and baic In some places 
glacieis also lay down moiaincs which not only have a topogiaphy 
veiy unfavoiable to agiicultuie, but aie so full of bouldeis that they 
are difficult to cultivate Moicovei, the rushing sticams that pour 
out from the front of an iccsiieet often deposit plains of infeitile sand, 
as in southeastern Massachusetts, where the Pilgums settled on some 
ot the poorest soil in New England Nevertheless, many glacial 
deposits, such as the till, 01 giound moiaine, found in Pennsylvania, 
Ohio, the noithern half of Indiana and Illinois, and in many othei 
states, aie of excellent quality They consist of matenal deiived fiom 
many souices, much of which is fiesh, being indeed the sci apings fiom 
solid lock 

223 An example of the good effect of glaciation has been de- 
sciibed by R H Whitbeck In ’Whsconsin a sandstone aiea was 
glaciated, wdiile the ice flowed around but not ovci a similai “Dult- 
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less” area close by Where the ice flowed over the sandstone, it 
deposited a good deal of limestone fiom regions farther north Hence 
It IS possible to sec how the yield of crops on the sandy lesidtial soil 
of the diiftless area compaies with the yield on the mixture ot sandy 
lesidtial soil and transpoited limestone soil wheie the ice oven ode the 
sandstone Heic is the lesult expicssed as the average number of 
bushels pel acie laised on each kind of soil 



Coi n 

Rjic 

Potatoes 

Dnftless counties 

21 0 

9 <5 

76 0 

Glaciated counties 

25 3 

II 3 

107 0 


Whitbeck estimates that glaciation makes the ciops of Wisconsin worth 
jfgo.ooo.ooo pei year more than would otheiwise be the case Against 
this must be set the fact that the value ot crops in Maine, for example, 
has piobably been reduced more than this amount by the icesheet 
224 Eolian Depouts In colian deposits, that is, those tiansported 
by the wind, the material is usually not so valuable as that contained in 
glacial deposits Loess, however, which is the most impoitant wind 
foimation, comes mainly fiom deseits wheie the soil is iich in the 
chemicals needed by plants When winds blow over deserts they 
heap the sand into dunes, which may be of any height up to 600 feet 
The liiiei mateiials aic swejit high into the air and earned far away 
Often they are not deposited until they leach grasslands on the boideis 
of the dcseit At a height of moie than 10,000 feet on the north side 
of the Kwen Lun Mountains in Ccntial Asia the author of tins book 
has watched new loess use as dust from the sandy dcseit 60 miles away 
to the noiih The dust advanced like a murky cloud from which a 
fine yellow powder finally sifted down ovei the giassy slopes of old 
moiaines Loess is niucli like loam, but is full of veitical pores, 
appaicntly because it is laid down in the midst of grasses The pres- 
ence of the glasses helps to provide nitrates, and, since the lime, 
potash, and phosphates have not been leached out, loess is veiy fertile. 
Loess has the fuithcr advantage of being fiee from stones, and of 
having an admnable tcxtuie so that yt holds water well It sticks 
togetliei so firmly that in Noith China many people dig caves m it, 
and use them as houses Nevei tireless, roots penetiate it easily 
In some places the bluffs above the Mississippi, Missouri, Danube, and 
ceitain othei rivers bear a cap of loess formed mainly during diy 
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poitions of the glacial peiiod. B) fai the laigest deposits aie those 
of iioithwcstein China They appear to ha\e been blown fiom 
Mongolia and the neighboung descit section of innei Asia 

225 The Soil of Slnpei Numeioiis patches of feitility in the 
midst of stenhty aie found on slopes, especially in the tiopics In 
eveiy climate and foi e\eiy type of soil-foinnng inateiial theie is a 
paiticulai angle of slope on which the soil maintains its highest 
tpiahty On such a slope the soil is washed away fast enough to pie- 
vent old soil fioin accumulating, hut not fast enough to take away 
the soil which has 1 cached the stage of inatuiily best fitted for 
agiicultuie The iinpouancc of such slopes is laicly appieciated 
because it is at a mininuim in the icgions whcic civilization uses 
highest, and hence is not biought to the attention of people who study 
such matteis It is leiy evident, liowcvei. in many tiopical countiies 
In Panama, foi cxamjile, on the south side of ihe isthmus one iides 
for many miles acioss a low glassy plateau It looks feitilc, but foi 
sonic leason it is devoted almost entiiely to cattle Almost the only 
cultivation is on the steep sides of gullies, which are often teiiaced 
and planted with com and othci ciops At fust one suspects that the 
slopes have been chosen foi gaidens because the cattle cannot easily 
get theie, and only a little fencing is needed to keep them safe But, 
suiely, It would be fai easiei to build fences aiound level fields than 
to make tenaces and endiiie the otlici inconveniences of cultivating 
such steep and limited slopes Then one notes that the sides of 
uncultivated gullies aie covered with trees, but theie are none on the 
level plateau 

226 In othei paits of the tiopics theie aie also bioad expanses 
of almost level uplands which cany no tiees and aie coveied with 
glass, while the sides oL the valleys aie well wooded and often culti- 
vated On the plateau of southern Biazil an Ameiican was impressed 
by the folly of wasting level land and cultivating slopes He decided 
to show the Biazihaiis how an up-to-date Amciican would do things 
So he bought a laige tiact of level upland glass at a iidiculously low 
figuie and planted it with coin. The ciop pioved disappointingly 
small He tiied again and the ciop was still woisc A thud tiial 
was also a failure By that time he had learned that the tiouble lay 
in the soil In a waim, wet tiopical climate the soil glows old veiy 
fast That winch is level soon becomes badly leached, and too pool 
for anything except glass Many slopes, howevei, wheie the older 
soil IS continually being vvmshcd away, aie clothed with compaiatively 
good soil, and aie fit foi tiees and agricultuie Too much washing 
away of the soil is, of couise, bad 
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227 of Uganda in cential Afiica offer a picturesque illustra- 
tion of the effect of lelief upon soil and human activities The gently 
rounded hills are bare and grassy, or covered with bushes They are 
used by semi-nomadic tubes for pastuiing cattle The banana patches 
which form the main source of livelihood of the settled people are 
on the sides of the valleys, or at least on gentle slopes The valley 
bottoms, left in jungle, form a favorite haunt of wild pigs By day 
the pigs are protected by the jungle, but at night they wander out to 
root up the peanuts and roots which are raised by the women in little 
patches near the palm-thatched huts In oider to save the peanuts 
and enjoy the unusual luxury of a taste of meat, fences are sometimes 
built along the sides of a narrow valley bottom for a mile or so and 
then are united at the ends At the appointed time all the men of 
the community gather with drums and tomtoms The greater number 
slowly push their way thiough the jungle along the valley bottom, 
starting at one end, and tiying by shouts and other noises to drive 
the pigs ahead of them A few of the more skillful are stationed at a 
narrow opening where the two fences converge at the other end 
As the pigs fry to escape thiough the opening they are speaied The 
climate, soil, lelief, and undergiound water woik together to cause 
the bale hilltops, the cultivated slopes, and the jungle-filled valley 
to be very diffcient in their effect on man’s way of getting a living 

228 The coffee plantations of Brazil illustrate the importance both 
of slopes and of volcanic materials The early plantations were estab- 
lished on slopes near Rio de Janeiro The planters knew nothing 
scientific about young or old soils, or about leaching, but they soon 
learned that coffee does not grow well on level uplands or in water- 
logged, jungly valley bottoms As Lime went on and the demand for 
coffee became greater, the plantations spiead southwestward, and the 
uplands of Sao Paulo became the gieat coffee center When the plan- 
tations became old their yield declined, and new coffee ttees did not 
thnve in them The soil had become more or less exhausted Hence 
the coffee planteis went farthei into the inteiior Nevertheless, some 
of the old coffee tiees still survive, and it is noticeable that they are 
almost wholly on fairly pronounced but not steep slopes In the 
inteiior the new plantations are located mainly on volcanic soils. 
There, as P E James has well shown, the coffee industiy appears 
to have found a permanent home because the volcanic soils will long 
retain or renew their fertility In Java a combination of volcanic 
soil and abundant slopes which aie not too steep, or which have been 
terraced, enables nearly 45 million people to live in an area smaller 
than Iowa, where there ate only 214 million Hawaii and Java raise 
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raoie siigai per aoc than any othei pails of the woild not only because 
of then favoiahle iliiiiaies and skillful plantation owncis, but also 
because of iich, daik. volcanic soil 

229 The inipoitance of slopes as a factoi m pioducing local aicas 
of good soil is by no means limited to tiopical 1 egions It is inipoi tant 
\vheie\ei miming watei deposits alluvium in floodphuiis 01 deltas 
Most iivcis-indced. most slicams of am impoi taiicc-flow flora raoie 
lugged to less lUggcd legions In the nigged icgioiis, as we have seen, 
the soil has a chance to become old m only a lew places If the slopes 
aic so steep that the soil is young, the sti earns will be loaded with 
giavcl and cnaisc sand which will he deposiicd as soon as the slope 
ol the sticaiu bed becomes gentle llic iiialciial that is earned laithci 
will be ol fiiici giaiii and iiioic ncaily 111 the stage oi caily iraituiity 
most lav 01 able foi plants 11 the slopes he at such an angle that rauth 
of llidi soil IS ncai this hist stage of matuiity, they will piovidc an 
admiiable niixtuic of sand, silt, and clay to the sticaras Moi cover, 
tins mixtuic will come fioni many souiccs so that it is almost sine to 
contain a well-balanced supply ol all the necessaiy chemicals Thus 
much of the good qualiiy of floodplains is due to the fget that then 
soil IS dciivecl laigcly fioin slopes on wdiieli old sod does not ac- 
cumulate In the most advanced paits of the woild much of the 
fanning is clone on glacial soil, alluvial plains, pianies, 01 faiily 
young lowlands of gentle icliel Hence, fiom the standpoint of the 
age of the soil, the impoitancc of slopes is theie slight and is often 
fill less than olJici disadvantages, such as undue eiosion Nevertheless, 
in laige pans ol the woild slopes of the light pitch join with volcanic 
deposits, alluvial floodplains, glacial till, the exposed lloois of lakes 
and seas, and loesslikc coliaii deposits m loimmg local islands of good 
soil 111 the midst of pooiei soils 
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230 Cyclic and Progressive Changes in the Soil Although the 
soil seems peimanent, it undergoes changes of four chief types (1) 
The most univeisal and slowest change is giadiial evoliiiion, which 
includes mechanical and chemical weatheiing, leaching, and the whole 
complex pioccss by which a soil develops This process converts locks 
into immature soil, improves this young soil, makes it raatuie and 
feitilc, and hnally, in okl age, icduces it to sticky clay horn which 
tlie elements of plant nutiitton have been laigely icnioved Unless the 
land IS uplifted, or tilted, this final and almost useless stage lasts many 
times as long as all othei stages put together No human effort can 
permanently levetse this gradual evolution (2) A moie lapid change 
occuis when a ops take ceitain elements horn the soil too lapidly 
Such exhaustion occuis when wcatheung is not able to bieak down 
unweaiheicd poitions of the soil fast enough to provide new soluble 
supplies of essential elements as fast as the ciops take them away 
If a soil still contains a good percentage of sand and silt, provided 
these are not made of quartz, a peiiod of lest and pioper tieatment 
may lestoie an exhausted soil to good feitihty Thus the piocess of 
exhaustion is reversible 

231 (3) Eiosion, on the other hand, is a nonteversible type of 
change When the sod has once been lemoved by water, wind, or ice, 
it does not come back again Practically all soils suffer some erosion 
by wind 01 water, and this becomes seiious where lain fotms gullies, 
or where either lain 01 wind caiiies away the topsoil faster than it 
can be lencwed by weatheiing and the growth of plants (4) The 
louitli type of change arises from feitilizalion Some feitihzeis aie 
''commercial” pioducLs deiived from locks, bones, slag, atmospheric 
mtiogen, and so forth, others are "natuial” fertilizers, such as manure, 
sewage, dead vegetation, and gieen ciops which are plowed back into 
the soil By means of such fertihzeis not only can soils derived from 
poor kinds of rock be made good, but the haim done by the aging 
of the soil 01 by exhausting it can be lemporaiily overcome In this 
chaptet we shall study the second and fourth types of changes, namely, 
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soil cxhausLion and fcuihz.uion The giadual aging of the soil has 
alieady been discussed siiffieicnd), tile pioblcni of eiosion will be 
postponed uniil we discuss die efleel of slopes 

y3a An Eximitl or Soil Exeivusiion Thf F/iysioguipliy of Ahi- 
hiutta 'When a soil sulleis fioni exhaustion, as in Alabama, the cflect 
upon man is inueh inoie complex than wdien the soil siill lemains in 
good condition, as in loisa Noitheastein Alabama, the pait shaded 
with lines in Aa^a, consists of old locks with a geneial tiend horn 
iioitlieast to southwest On the wliole then sod is lathci pool, except 
m the Tennessee V'allc) (No. ti) The icst of (he state belongs to the 
Atlantic Coastal Plain which extends lioin Nen Jeisey to southeiii 
Texas and eastern Mexico Tins leceiitly iiplilted pait of the sea 
llooi consists of iiiegLilai belts which dillei coiisideiably in soil and 
soinewbat in lelicf One ot its most shaiply defined divisions is 
the Black Belt, oi Cential Piaiiics (No lo) This foims the main 
pait ol the unshaded section m Augs llie contiast between its soil 
and that of its neighbois is the point wduch chielly tonceins us 

S33. The Black Belt owes its existence to the so-called Selma chalk 
01 lotten limestone. The topogiaphy is gently undulating, so that all 
pails can be casil) cultivated The sod vanes horn gia) clay 01 sandy 
loam to the “Black ‘Waxy" puiiiie type This iicli black soil, latlier 
than the piesence of Negiocs, has given use to the name Black Belt 
The neighboiing Blue Mad legion (No 11), though not so fertile 
as the Black Belt, has such good sod that it, too, has been left un- 
shaded in A23a Faithci south the soils as a whole aie moie sandy 
and contain less lime and lutiatc than those of the Black Belt, but 
ceitain alluvial plains and otlici small aieas aie ot good quality In a 
bioad way, as one goes £iom noiih to south, Alabama has modeiate 
soils m the nonheastein old-land (legions i to 7), aside horn the 
inoie favoied Tennessee \'alley (6), pooi soils m the Cential Pine Belt 
(8 and 9). feitile soils in die Black Belt (10 and ii), pool soils faither 
south, and a fan fiinge along the coast 

231 Cio/i 1 u'Ids 111 llic Blink Belt The fcitihty and easy cultiva- 
tion of the daik lesidual soil of the Black Belt have had a remaikable 
efiect upon the economic life of Alabama B232 shows a surprising 
level sal of what we should expect horn the physiogi aphy and sod 
The yield of cotton is lowest in pieciscly the places wheie A232 would 
lead us to expect it to be highest It amounts to only a little moie than 
a quaitcr of a bale (120 pounds) pei acie in the feitile soils of the 
Black Belt and Blue Mail Region The way in which the lightly 
shaded cential band of low yield in B232 agiees with the band of good 
soil in A232 is extiaoidinaiy Othei ciojis, such as sweet potatoes. 
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while jiotaiaes, and peanuts, also show cvceiitionally low yields pci 
acic ill the Black Belt The yield oE sweet potatoes in the census 
yeais igap 1929 and 193], asciagcd only G5 bushels pci acie in q Black 
Belt rouiities in tontiast to 118 111 7 counties 111 the southeastein 
cotnci of the state and 81: in the noithciii half of the state Yet 
oiiginally the Black Belt had the betiei sod 

a;;-, Low yields on good soils do not tell the whole stoiy Although 
ccieals, aside horn iicc, sliow a low yield pci acie thioiighout Alabama, 
they give a lel.itnely high yield in the Black Belt, although not quite 
so high as 111 tlie noitliein and southwestein sections of the state In 
the 1101th the yield of coin (0233) is coinpaiatncly abundant in the 
7 'enncssec* Valley because a fanly good soil is helped by a climate 
coolei than that of the icst of the state In the Black Belt and in the 
Southwest the only satisfactoiy cvplanation of the 1 datively high 
yields seems to be the soil Thus we aie faced by a cuiious dilemma. 
Tlie supiKisedly iich, daik soil of the Black Belt pioduccs a 1 datively 
high yield ])ci acie of ccical ciops, but a vciy low yidd of cotton, 
potatoes, and peanuts 

23C Fiathct Results of Contiasis in Soil This contiadiction be- 
comes all the mote pu//hng when we lemcinbci that, ever since Eh 
Whitney invented the cotton gin m 1793, cotton has been the chief 
Cl op of the Black Belt It helped to make that legion one of the 
iichcst and most piogiessise in the whole South One of the contiasts 
to which It gave use was that in i8qo two thuds 01 tliiee fouiths of 
the population of the Black Belt wcic slaves— fai moie than in any 
othei pait of Alabama Slaves meant wealth, foi in those days 
the yield pei acie of cotton and othei ciops was so laige that even the 
inefTicient labor of slaves did not pi event tlie white owncis from 
becoming luh Hence the owncis cnlaigcd then plantations, bought 
many slaves, and built fine mauMoiis Even now thcie is less than 
one wdiite faimei for eveiy stjuaie mile of land in the Black Belt 
Colored faimcis aie three to eight times as nunicious as white laimeis 
(Dsga), and the density of the coloied population is fai gi cater than 
in any other pait of Alabama Neveiiheless, piaetically all the land 
still belongs to a few white men, and mote than 80 pei cent of the 
farmeis are tenants When the slav^cs weie freed after the Civil War 
piaetically all became tenants of the white men who had foimerly 
been their masteis Even now only a few hav e bought Lind 

237 Exticme Contiasis between White and Colotcd In ceitain 
lespects the whites of the Black Belt go to opposite exti ernes fiom the 
coloied people theie Although the white landowiicis in the Black 
Belt ate fai Itom being as piospcious as they weie befoie the Civil 
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Wai, then farm buildings are still worth two oi three times as much 
as those of the white larmeis in most parts of Alabama. Only around 
Mobile, where market gardens and winter vegetables bring prosperity, 
do we find equally valuable buildings On the other hand, in the 
Black Belt the farm buildings of the coloied people are worse than 
anywhere else in the state Even in 1920, when prices wferc very high, 
the value of the buildings on the average colored faim in seveial 
counties was below |ioo, and now it is less The farm buildings of 
the wliitgs, on the other hand, aie woith on an average fiom seven 
to nine times as much as those of the coloicd people Other condi- 
tions, such as the percentage of illiteracy, indicate that the white 
inhabitants of the Black Belt are ahead of the white people 111 most 
parts of the state, whereas the colored people ate much behind those 
of then kind elsewhere Nevertheless, the yield of, cotton and other 
ciops per acre, although better than on colored fauns, is decidedly 
less than in the rest of the state 

238 Causes of Conliasl aiid of Poor Ciops The fundamental 
reason why such low fertility and such great human contrasts are con- 
centrated in the Black Belt is that the soil theie encouiagcs excessive 
cultivation of cotton In 1879 about two thuds of the cropland in 
the foul cential counties ol the Black Belt was devoted to cotton 
In 1909 the peiceiitage had iisen still highei— to 76 per cent in some 
cases Such excessive cultivation of a single crop reduces the yield (1) 
by jiieventmg a proper rotation of crops, (2) by causing the soil to 
become filled with harmful bacteria and viruses, (3) by injunng the 
structure of a soil, and (4) by failing to supply the crop with feitilizeis 
The contrast between the Black Belt and other parts of Alabama in 
the use of feitthzer is astonishing Let us see what conditions pi evaded 
111 igog, choosing that yeai because it iS the last census year bcloie the 
boll weevil sciiously inteifered with the pioducHon of cotton In 
the counties of the Black Belt only 13 to 32 pei cent of the farms 
pm chased feitilizcr, wheieas in most parts of the state 60 or even 
80 pel cent did so The inevitable result is that the soil has become 
exhausted, poisoned, and of poor structuie, and of course it has also 
been harmed by erosron It rs unfit not ordy for cotton, but even for 
potatoes, peanuts, 01 other crops The srtuation, however, rs by no 
means hopeless Tire sorl would apparently recover, in part at least, 
if It were allowed to rest long enough so that unweatheied portions 
could be reduced to a soluble form available for plants Rest from 
cultivation and a cover of grass and legumes would go far toward 
bringing back the old fertility Such conditions make the Black Belt 
better adapted to cattle-iaising than to cotton at piesent 
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339 The Change m Recent Yeais Since igio, a gteat change has 
come ovei the Black Belt The cultivation of cotton has been gieatly 
cm tailed, and laige aieas have been devoted to cattle This has hap- 
pened paitly because the moie intelligent laimeis jcalized that their 
soil was exhausted, and paitly because of tlie lavages of the boll weevil. 



A339 shows how the beetles, which aie the adult foim of this expensive 
maggotlike little pest, flew into Texas fiom Mexico about 1893, and 
then flew faithci noith each year Enteiing Alabama about 1910, 
they ciossed the state to its noitheastein coinei in 10 years The 
combined effect of exhaustion of the soil and the boll weevil is seen in 
Column A of the table below 


TABLE 7 

Yield of Cotton per Acre in Ala.bama, 



A 

Four Black 
Belt counties* 

1 

B 

Four northeastern 
countiesf 

On virgin soil neier before culticateel 


? 

In 1879 and 1SS9, according to census 


140 

In 1899 and 1909, according to census 


165 

In 1919, according to census 


214 

In 1929 and 1934, according to census 


2O0 


* Bullock, Dallas, Lowndes and Montgomery 
t Dekalb, Jackson, Madison, Monroe 
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240. When cotton was first raised in the Black Belt yields of half 
a bale (240 pounds), or even a bale or more, per acre weie common By 
1909 the yield had fallen to only 128 pounds, or about a quarter of a 
bale Then the boll weevil cut the yield to 80 pounds In latei years 
theie has been a recovery to about the same level as at the beginning 
of the century The reduction in the cotton aiea has permitted a more 
sensible rotation of crops, and methods of combating the weevil have 
been devised by the Department of Agriculture Of course the weather 
has a gieat deal to do with the yield in any paiticular year, but it has 
ceitamly not diminished the yield in other paits of Alabama Col- 
umn B in Table 7 shows that in the four noitheastein counties the 
yield of cotton per acre has inci cased steadily Improved methods 
of cultivation, better varieties of cotton, greater care in getting iid of 
insects, and increased use of feitihzer have all helped in this As late 
as 1931 the commercial feitilizeis, manure, lime, and mail used in the 
Black Belt were worth only .|i 47 per acre of cropland, whereas in the 
foul noitheastein counties they weie woith $3 18 

241 Summary of the Influence of Soil Iowa and Alabama 
afford typical examples of the influence of the soil There is no 
contradiction between them The only difleience is that othei factors 
have led to diffeicnt degrees of exhaustion In both places the fiist 
effect of good soil was to give a laige yield of crops pei acie, and thus 
piomote prosperity Prosperous people can affoid better houses, better 
loads, and more luxmies than people on pooler soil Hence in the 
piosperous communities many people engage in occupations other 
than farming, business is active, and the non-Iaimmg population tends 
to be relatively dense Such conditions, as well as the ability of the 
farmers to hue helpers, bring laboiers into the community Frequently 
these belong to a diffeient social class fiom the faimeis, being for- 
eigneis in Iowa and Negroes in Alabama Still another impoitant 
economic situation, namely, tenancy, aiises from the presence of such 
people, and from the fact that good soil often makes it possible foi a 
man’s work to support not only himself and his family, but also 
a landlord Thus where the soil is especially good, there is a strong 
tendency towaid a division of the population into an upper land- 
owning class, which has consideiable wealth and education, and a lowei 
class of tenants and laboieis In Iowa this tendency is slight, in 
Alabama it reached its greatest extreme in the days of slavery, and 
IS still strong 

242 The present contrast between the best soils of Iowa and the 
Black Belt illustiates the fact that the human factor alteis the economic 
geography of any particular region from one peiiod to another. The 
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eficct of good soil in the two states has been the same, but otliei factois 
have been dilleicnt One of these othci factois is the length of time 
that the soil has been used Alabama was settled befoie Iowa, and 
thci e has been moi e time in which to e\haust tlie soil Moi e inipoi tant 
than this is the climate In waim climates, as we have seen, the soil 
detciioiates fastei than in coolei ones Also in such climates people 
have less energy and aie moie likely to be caieless in their faim woik 
Tins has tended to make the Alabama faimcis take pool caie of then 
land Again, the social system and tlie natuie ol the laboiing class 
have a gieat effect upon the use and caie of the soil Whcie laboi is 
despised, as it was in the South dining the days ol slaveiy, the land- 
otviicis hate little to do with the actual cultivation of the soil. Hence 
most of tliem take little peisonal inteiest in seeing that feitility is 
picsened .Still othei conditions, such as the habits of the faimcis 
as to keeping animals, entci into the mattei The outstanding fact is 
ihat the \alue of even the best soil tan be tempoiaiily destroyed 
by evccssive cultuation of a single ciop without piopei feiLilizatton 
and lotation When that happens, a sod which was oiigmally of the 
best quality, and which still has gieat potentialities, may become of 
little value, and the economic geogiaphy of a legion is gieatly changed 
2.13 Eniiausiio.n of the Soil The histoiy of the Black Belt 
illnstiates two nia)oi etoiioniic pioblcms connected with the soil One 
is the suppljing of deficient chemical elements, the othei is the pie- 

vention of the loss of 
the soil by eiosion 

nerol ^ 

The pioblem of defi- 
cient chemicals is the 
piobleni of feitilucis 
In Aa.js, line A shows 
s how the yield slowdy 

fell off at the Rotham- 
stead Expenment Sta- 
at tion in England .when 

wheat was cultivated 
for 56 successive yeais 
on the same soil with no fertihzei Line B shows what happened when 
a “complete” inmeial feitihzei, whicli was supposed to contain all the 
elements needed by the plant, was added in suitable amounts each year 
The yield doubled in ten yeais, and then declined slowly at the same 
late as on the unfeitilizcd plot The feitilizer evidently was not "com- 
plete,” Line C shows what happened undei similai ciicumstaiices 
when stable manure, a nioie neaily complete leitilizer, was used The 



A243— Effect of reitili7ei on Yield of Wheat 
Rotli.imstead, England 
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yield incieased moie slowly dian wiLh the complete fertilize!, but 
doubled in fifteen years, and theh retained its high level steadily 

244 Such expeiiments not only demonstiate the impoitance of 
feitilizeis, but shed light on the great pioblcm of the historic deteriora- 
tion of soils Sucli dcterioiation undoubtedly takes place unless pioper 
safeguards are taken It has been supposed by some people to have 
been a mam element in the decline of China, Persia, Mesopotamia, 
Gieece, Rome, Spain, and North Afiica, and in the deciease of rural 
population in New England and New Yoik A contrary view holds 
that m piactically all countiies the tracts which have long been 
steadily cultivated ai e still the best The Chinese plains, the J apanese 
coastal lands, the districts around Naples and Vienna, the Belgian 
lowland, the Pans basin, southeastern England, the Connecticut 
Valley, and the maiket gardens aiound Boston, New Yoik, and Phila- 
delphia aie examples of this in their lespective countiies Such areas 
suggest that cultivation and feitilization may actually impiove the 
soil 

245 When all the available facts aie taken into account, it appears 
that if soil IS not feitihzcd, especially if the same crop is planted year 
aftei year, its fertility usually declines lapidly at hist and then more 
slowly Thus the soil may ultimately become of veiy poor quality 
The speed with which this happens vanes accoi cling to the climate 
The rapidity of weatheimg is one of the gieat chfEcultics in warm 
climates, especially if they aie also wet A lateiitic tiopical soil may 
be exhausted by a single ciop A young volcanic soil, however, like 
that on the slopes iieai Naples, may show almost no deterioration 
although cultivated without fci tihzation for many generations If, 
howevei, the land is feitihzcd and the ciojis aie lotated, and especially 
if plenty of manmc is used, as in Holland, or plenty of sewage, as 
in China, a soil that is not subject to erosion may ictain its fertility 
indefinitely It seems piobable that the loss of feiLihty due to the 
chemicals taken fioin the soil by plants is less dangeious than the loss 
due to eiosion 

246 The Essential Minerals I Mayor Elemenls In ordinary 
fanning we waste so much plant food that it becomes necessaiy to use 
feitilizeis Accoi ding to natuie’s method, plants decay where they 
glow, and give back to the soil what they have taken hom it Legumi- 
nous plants, such as peas and clover, also add new mateiials in the 
foim of niuates When man reaps crops he removes materials which 
natuie cannot easily leplace. The annual tobacco ciop m the United 
States takes fiom the soil more than 28 million pounds of nitiogen, 29 
million pounds of potassium, and 2I/2 million pounds of phosphorus. 
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Each )cai the sewage o£ the United States caiiics ofl to the sea Goo to 
1,200 million pounds ol iiitiogen, 200 to 400 million pounds o£ potas- 
sium, and 80 to 300 million pounds of phosphoius which came oiigi- 
nally iiom the fields The piobleni of getting enough phosphoius, 
potassium, and nitiogen is cxtiemely impoitant 

247 II Minoi Elcmcnls In addition to nitiogen, phosphoius, 
potassium, and calcium, a good soil must contain some magnesium 
and suljihui, and at least a little non, manganese, boion, coppci and 
zinc A little chloiine, sodium, iodine, and cobalt may also be needed 
The icquiied quantities of all es-cept nitiogen, phosphoius, potas- 
sium, and calcium aie so small that as yet they have cieated no widely 
iccogmzed ieitihzer pioblem Neccitlieless, cattle do not develop 
noiinally on glasses and othci foiage laisetl on ceitain sandy soils o£ 
I'louda because of delicicncy m non, coppei, and possibly cobalt In 
New Zealand lack of cobalt causes “bush sickness” in sheep In paits 
of Switzeilaiid, Wisconsin, Minnesota, and Washington goitei is un- 
usually common because the soil does not supply enough iodine to the 
lood and water of the people 1 10m facts such as these it is beginning 
to be lecogtuzcd that a deficiency m any essential element of the soil, 
and especially 111 calcium, phosphoius, potassium, or nitiogen, may 
cause a sinulai deficiency m plants The use of such plants foi food 
may in tuin cause animals and people to sullei fiom lack of essential 
nnneials, and hence liom certain diseases Cattle fed on wet pastures 
in Scotland often sullei fiom lack of phosphoius, and so do the people 
who eat the meat and milk of those cattle, and the oats giown on soil 
like that of the pastures Such cattle have weak bones and will gnaw 
dead bones m oidci to get phosphoius When they aie fed on diied 
fish waste, they get enough phosphoius so that they recovei their 
health, and the people who eat then meat and milk piofit similaily 
dhe need for phosphoius 111 food was demonstiated 111 Wisconsin, for 
evamjile, by feeding animals with lecd delicient in this element The 
animals diew phosphoius fiom their own bones, which became so 
weak that they collapsed. 

248 How impoitant these minor constituents of the soil may be is 
illustiated in A248 The stuidy tobacco plant on the light (No. 6) 
was laised by J E McMuitiey of the United States Dcpaitment of 
Agiicultuie by means of a nutrient solution which appaiently con- 
tained eveiything essential foi plant giowth When he omitted a 
single cliemical element fiom the solution, his plants did not glow 
so well, as appeais fiom the lest of A248 wheie one chemical element 
is lacking in each plant Such expei intents bung out the extreme 
impoitance of the chemical composition of the sod Until recently 
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the laie element called boion, for example, was not supposed to be 
necessaiy Now we know that it is essential One part in 2,000,000 
IS enough, but No 7 in A248 sliows what happens when that is miss- 
ing When boron and the other essential elements are put into a 
nutiient solution in right amounts, plants grow with a luxuriance 
unknown in oidmaiy soils Potatoes have been raised at the reported 
late o£ 2,500 bushels pet acie in contrast to an average of about 110 
bushels in the United States as a whole Tomatoes are said to have 
been gtown at the rate of 200 tons per acre, although 5 is consideted 
good in ordinary well-fei tilwed market gardens Tomato plants raised 



m this way may be 25 feet tall, and the fruit may have to be picked 
with ladders Tobacco plants 20 feet high can be raised Even though 
such figuies are highly exceptional, they suggest interesting possi- 
bilities for the advancement of agriculture through more complete 
fertilization with some of the rarer elements Nevertheless, the mam 
pioblem at present is deficiency of lime, phosphate^ potash, and 
nitrates Lime, however, is so widely distributed and so easily pie- 
paied by gnnding limestone that its deficiency in a soil can usually 
be lemedied fairly easily Deficiencies in the other three are so seri- 
ous that they have given rise to a lapidly growing and very important 

industry. 
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349. Where Feriilizer;, Are Used Befoie we discuss the fcitilizer 
industiy, let us see whcic ieitihzeis aie chiefly used Even in highly 
civili/ed eountiies theie is an enoimous difleience m this icspect 
The NcthciLinds uses iiioie than 200 times as much feitihzei pei acie 
as Ilimgaiy, New Jeisey uses 1,000 times as much pei acie as Wyoming 
01 Montana loin possible leasons foi systematic difleiences in the 
geogiaplucal distiibution of the use of feitilizeis suggest themselves 
(1) the quality of the soil, including the degree to which it has been 
exhausted b) cultuation, (2) the kind of ciops, (3) the chaiacter and 
piospeiity of the faimeis, and (4) the availability of feitihzeis, espe- 
cially in the foini of natuial deposits 

250 Use uf lu’ililizos in ihe United States With these four fac- 
tois in mind, let us examine A250, showing the total annual expen- 
dittiies, and B250, showing the expendituie pei acie of ciopland, 
by American faimeis, foi feitilizcis, including manuie and lime as 
well as “comiueicial feitilizcis” We have seen that in Iowa leitilizeis 
aie used most abuiiclaiitly on the best soil, wheieas in Alabama the 
pool Cl soils get the most B230 displays similai contiadictions West- 
waitl fiom Connecticut and New Jeisey to Nebiaska the soil improves 
(Plate II) and has not been m use so long as m the East Thcrefoie 
u IS not suipiising that the use of feitilizeis declines gicatly On the 
otliei hand, fiom New Jeisey to Mississippi and Louisiana the soil 
becomes pooicr Moieovei, much of the southein land has been 
fainied as long as that in the Noith, and the piocess of exhaustion 
has been much more lapid because of the climate Neveitheless, heie, 
too, the use of feitilizei declines 

251 The influence of the kind of ciop is seen in the fact that the 
annual expendituie foi feitilizci is moie than fS per acie in New 
Jeisey and Connecticut, and almost as much m Floiida Moieovei, 
the expenditures aie high all along the Atlantic Coast from Maine 
to the Gulf of Mexico, especially in the Middle Atlantic Ti ticking 
Region (B2.J0) Ihey vaiy nioie 01 less closely in pioportion to the 
degiee to aliich vegetables aie laiscd New Jeisey, Connecticut, and 
Long Island spend the most because they raise tiuck ciops for New 
Yoik City Maine spends moie than §5 pci acie because it raises 
potatoes intensively, especially in Aroostook County fai to the noitli 
Floiida exceeds §7 because the soil is sandy and the high puces of 
wintei vegetables make such expendituies piofitable The iirigated 
aieas of cential and southein Cahfoinia behave in die same way, but 
this is paitly concealed in B250 by the fact that large areas m Cali- 
fornia are still devoted to cereals 

252. Othei legions that spend much on fertilizers include states 
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Baso-Expeaditure for Fertilizer per Acre of Crop Land, 1936 (Cents per Acre) 
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such as Kentucky, Tennessee, and the Caiolinas that laise tobacco 
01 cotton, oi both. The potash, pliosphoius, and nitiates used by 
these (lops aie not letiuned to the soil in the form of maiiuie, as 
happens whcie glass, com, oi bailey is fed to cattle oi swine Piac- 
tically the whole of the tobacco is taken away The cotton stalks, to 
be sine, aie not earned to niaikct, but often they aie binned to get 
lid of wcesils and othci pests, and then nitiates ate thus lost Even 
if the cotton stalks aie plowed back into the giound, the soil docs not 
benefit miuh, foi most of the potash and pliosphoius is in the seeds 
and hulls, which aie caiiicd away Only in iccent decades have the 
sotithein fanncis begun to leain that a good way to pieseite the fei- 



tihty of the soil is to haul back to then fauns the cottonseed cake that 
IS left aftei the oil is ciushcd out, feed it to then own cattle, and use 
the nianiue as feitiluer 

253 Geographical Distribution or Sources of Fertilizers I 
Phosphates The lelation bettveen the use of feitilizers and the avail- 
ability of natural supplies of those same feitihzers is illustrated in 
A253 There the vertical lines show the production of phosphate 
feitilizeis, the hoiizontal lines indicate nitrates, and the diagonals 
potash One of the most impiessive features of this map is the large 
number of veitical lines indicating production of phosphates In 
the United States huge amounts aie pioduced fiom beds of rock in 
Florida and to some extent m Tennessee In Europe the grinding of 
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the slag left after phosphate-bearing iron ore has been smelted gives 
a huge supply ol “Thomas flour” in Germany, France, Belgium, and 
England Othei artificial methods add to the production of these 
count! les, and also make Denmark, Spam, Italy, Holland, Russia, 
Japan, and Austialia laige producers And finally natural phosphate 
rocks piovide abundant supplies of fertilizer in noith Afiica from 
Moiocco through Algeria and Tunis to Egypt, and also on certain 
Pacific Islands such as Nauru and Ocean In A253 these small equa- 
torial islands with their ancient 
guano deposits are placed northeast 
of Australia, although really they he 
farther east It is evidently quite 
easy to find natural sources of phos- 
phorus It should he noted, how- 
ever, that in general the natural sup- 
plies of phosphates are not used in 
the countries where they are found 
On the contrary, they are carried 
to the manufacturing countiies, 
which are the ones that also produce artificial fertilizers Those 
regions do not need fertilizers so much as many others such as India 
and Biazil, but they have the eneigy, skill, and wealth to go and get 
them, or else to manufacture them 

254 Ntimte Fertilizers and Sewage Nitrates, like phosphates, are 
partly of natuial oiigin and partly artificial Only in exceptional 
locations, however, such as extremely dry deserts, are nitrates found 
as part of the rocky crust of the earth They appear to be almost 
always derived from plants directly 01 indirectly The common forms 
are either soluble or easily broken down into soluble forms The chief 
sources of nitrates as fertilizers have long been ordinary manure, green 
crops that are plowed back into the soil, and the sewage of cities and 
villages In the most backward countiies, such as India, none of these 
is used on any large scale In countries of medium rank in civiliza- 
tion, such as China, all these methods ol obtaining nitrates are used, 
but no others In the most advanced countries natural nitrates are 
brought from a distance and others are prepared artificially The use 
of sewage, however, is greatly neglected This seems strange m view 
of the fact that the human waste of cities, villages, and farms provides 
one of the greatest of all available sources of potash and phosphor us as 
well as nitrogen Such countries as Japan, China, and Java utilize 
human waste veiy fully Only in this way are they able to support 
such dense populations for century after century Tire number of 
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animalb thcie is small, and piaclically all die ciops aie consumed 
by human beings Thus the waste of the mineral constituents of the 
soil would be enoinious it oui methods of disposing of setvage weie 
followed In the advanced pans of the woikl, only a lew laige cities 
as yet use then sewage foi Icitihzci At Melbourne and Glasgow 
the sewage is led some miles fioin the city and dischaiged on laige, 
level tiacts The Austiahans and Scots do not use this land for vege 
tables, because they ieai disease, but thcie is leally little dangei The 
sewage is used loi glass, which glows wondei fully and suppoits laige 
nuinbeis of cattle In Pans the sewage is used piohtably and exten- 
sucly foi maikcL gaidens without any liaimfid lesults In the United 
btaics the use ol sewage foi fcitiluct is gi owing In Texas no less 
than 31 cities employ it loi ieitiluing giazmg lands Milwaukee 
coiiveits Its sewage into a commeicial leitihzei and sells it undei a 
tiade name 

ajj The use of commeicial nitiatcs illustiatcs the way in which 
acUanced cotintues go to woik when they feel a new need Fust, 
they utilize a natuial pioduct, bunging it fiom a distance il neccs- 
saiy, Then, they seaich foi othei means of supply, and especially foi 
souiccs within then own contiol In the nineteenth centuiy, when 
mineial feiiilizeis fust became common, salt pctei (sodium nitrate) 
was piacticdlly the only souice of commercial nitiates It came fiom 
the Atacama Descit of noithein Chile wheie the extieme diyness has 
pcimitted ancient deposits to pcisist in a naiiow stiip between the 
Pacific and the Andes When the value of the deposits was lecognized, 
this once useless and uninhabited dcseit was eageily claimed by Chile, 
Peiu, and Bolivia A wai ensued m which Chile was the victor in 
1879 Thcieaftei foi many ycais the Butish companies that worked 
the mtiate fields not only contiolled the woild maiket foi nitrates, 
but paid expoi t taxes winch almost supported the government of Chile. 
Aftci the W'^nrld AVai the incieased production of synthetic niLiogen 
thieatencd to luin the salt pelei industry and broke the monopoly on 
nitiatcs which Chile had long enjoyed Monopolies aie often bioken 
in this way when new discovciics aie made Such events fiequently 
cause some paits of the woild to lose 01 gam in population and wealth 
In Chile the nitiate fields weie foi a time laigely abandoned, but the 
nitiate mdustiy has now levived, as appeals fiom the length of the 
hoiizontal bar in Bags All tlie other hoiizontal bais, it will be 
noted, aie located in industualizcd legions Muscle Shoals Dam, the 
fust of the big dams on the Tennessee River, was intended at one time 
solely foi the pi eduction of nitiatcs Noiway, Italy, and Japan also 
get nitrogen, horn the an by using electiic heat to cause atmospheric 
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nitiogen to combine with calcmm, sodium, or otliei elements Gei- 
many, Fiance, England, Belgium, Holland, and Russia ate the otliei 
chief pioduceis ot nitrates This is to be expected, foi all except 
Russia aic industrial nations that use plenty of coal and have a highly 
developed agiicultuie, and Russia is stiivmg to become such a nation. 
The notewoithy fact is that aside from Chilean salt pctei practically 
the whole supply of nitiates is a manufactined product 

256 Potash The fact that plants rcquiic consideiable potassium 
IS veiy tioublesonie, and may be still more so in the future The 
tiouble arises because we have not yet learned how to procure potas- 
sium cheaply except from ceitain very limited souiccs About 60 
per cent ol the woild's supply comes from gieat deposits deep undei- 
giotind at Stassfurt in Geimany, as appeals fioxn the long diagonal 
bai m A253 The length of all thiee Geiman bais on that map shows 
that Geimany is better oh than any other countiy from the standpoint 
of fcitilueis Ncvcitheless, she does not use quite as much pei acie as 
some of her small neighbors A second potash region, m southern, 
Alsace, passed horn German to French contiol altei the first Woild 
War An agieement between the two countiies regulated the amount 
which each exported Pioduction is rapidly increasing in Russia, 
so that it may soon aval France, the United States is following moie 
slowly, and both Spam and Poland piodiice potash m small amounts 
In the United States some potash is obtained fioin biines pumped 
flora the almost diy beds of salt lakes m Nebraska and southeastern 
California Large amounts have been discovered in deep-lying desert 
beds in western Texae wheie oil wells are being drilled The Dead 
Sea in Palestine also contains an enormous quantity The greatest 
known supply of potassium is contained in sea watei, but in so diluted 
a foim that it is hard to lecovei Kelp and other big seaweeds, how- 
ever, contain 1 datively laige amounts of potash and make excellent 
feitilizeis The same is true of the bones and entrails of fish To 
people who live in cities and villages the problem of feililizeis seems 
lemote As a matter of fact, howevei, it is of immediate and vital 
importance to everyone Not only the puce of food, but also its 
quality and the extent to which it makes the body vigorous and able 
to lesist disease, depend to a considerable degree upon the supply of 
chemicals available in the soil 
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PROBLEMS OF RELIEF AND EROSION 

Chapter XI 

THE RELIEF OF THE LAND 

257 Old versus New Views of Relief People often speak as if a 
countiy weie fortunate if it consists of plains, unfoitunate if it is 
mountainous Tins idea was more ncaily correct in the past than at 
piesent It giew up in the days when practically the whole popula- 
tion was engaged in agriculture, 01 at least got a living by selling 
goods or services to farmeis In our day it is more nearly tiue in a 
highly agricultural community, sucli as Rumania, than anywhere else 
The old idea as to the extreme impoi lance of plains is more neaily 
tiue in some climates than in otheis It arose among people who live 
in cool climates wheie the mountains have much frost and snow In 
tiopical climates, however, the low tempeiatuie of mountains is a 
great advantage Nevertheless, the old view as to the advantages of 
plains IS based on the fact that mountains and rugged areas, even if 
they aie not high enough to be called mountains, aie unquestionably 
a great disadvantage to three of the oldest and most fundamental 
occupations, namely, agricultuie, tianspoitation, and commerce Be- 
cause of this the gieat majoiity of the world’s inhabitants live on plains, 
or at least in lowlands of gentle lehef, and aie likely to continue to do 
so for a long time to come On the other hand, there is equally good 
ground for a new view as to the value of mountains One reason is 
that the progress of civilization has given use to four activities which 
aie gieatly aided by mountains These aie (1) mining, with which we 
include quaiiymg, (2) lumbering, (3) the use of watei for powei, 
for urban watei supplies, and for inigation, and (4) recieation An- 
other reason foi the new view is that geographers aie learning more 
and more to think in terms of the whole woild, including the tiopics 

258 The Value of Mountain Resomces Let us see why the four 
new activities are so closely related to mountains The importance 
of mineral resources as a factor in civilization is familiar. Without 

1S9 
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metals and fuels piactically all ivays o£ getting a living except hunt- 
ing, fishing, and .agiituluiie would sink to insignifitance, and even 
those thiee would necessaiily become piirnitive T.he only tools would 
be such as tould be made Iioin niatciials like shells and bone, and 
horn Hiclely shaped tvood If all the lands consisted of level plains, 
oi had an old and gently sloping lopogiaphy, with the deep cover of 
soil which this implies, oi cs and niineial fuels vroiild leinain ynacti- 
cally unknown The abundant and widcspiead outcioppings ol stone 
in htlls and mountains wcie needed to spui mankind to discovci how 
to smelt oics, hum mineial fuels, and use stitlt inateiials as cement 
and inincial teiuli/cis In level plains these valuable mateiials are 
eithei absent or so covcied with deep soil that it is piacLically impossible 
foi any but the most advanced people to discovoi them 

259 The modem woikl tonsuuies lunibci as v'oiacioiisly as it con- 
sumes metals and hiels Tices that aie good foi lumbci glow best 
in ibe same plains that aie good foi agiuulttnc If all the woild 
consisted of plains, these vvould piesumably be laigely devoted to 
agutukme wlieievei the climate was favoiable Hence the kimhci 
supply would have to come mainly fiom ateas too cool, too hot, 01 too 
wet foi agiitultuie This would make the piohlem of iianspoitation 
to maiket woise than today when a consideiable supply of lumber 
comes fioin mgged tiacts within aieas of good climate The luggecl 
paits of the noiihein United States, Fiance, and Geimany ate an asset 
as places in which to pteseive foicsts 

260. In lespect to vvatei the value of mountains is even mote evi- 
dent than in lespcct to mincials and foicsts Unless thcie is elevated 
land wheie watei descends lapidly, theie can be no such thing as 
wateipowei aside fiom the tides Cities can get watei fiom the slow 
uveis of plains, but such supplies aie geneially mfeiioi to the watei 
fiom mountains By fai the best condition foi migaiion m dry 
climates IS high, snowy mouniams with bioad, sloping piedmont de- 
posits at then base And finally, mountains hold high tank ioi pui- 
poses of rcLication Then nveis aic geneially lapid and picUnesque, 
they often contain lakes, then slopes aie good for spoils such as skiing, 
and then sceneiy is mspiiing Moicovci, in many climates which arc 
otheiwise excellent, the plains aie hot and uncomioi table in summei. 
wheieas mountains aie delightfully cool and invigoiatmg and provide 
excellent places foi vacations and foi health 

2G1 The Ideal Reliee Putting togethet the old activities and 
the new, we are able to hame a pictuie oi the conditions of relief 
most favoiable to man With such a pictuie m mind we can easily 
make compaiisons with any countiy as it actually exists The fiist 
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lequisite is extensive lowlands with a lelief such that the following 
conditions are met (i) laim machinery can be used easily and with- 
out dangei that the fields will be eroded by the rain, (2) loads and 
lailioads can easily be built in all directions, (3) well-diaincd sites 
with gentle relief aie available foi towns and cities The next requisite 
IS that there should be sufficient lehef so that the resources supplied 
by mountains and hills may be found within reasonable distance of all 
paits of the plain The distance that is reasonable depends on the 
nature of the resources In a genet al way those that are mentioned 
fiist in the following list aie needed close at hand, while those men- 
tioned later can stand the cost of considerable tianspoitation (i) 
building stone and cement, (2) watci for houses, factoiies, powei, and 
iiiigation, (3) conditions that lavoi lecreation, foi example, good 
sccneiy, lahes, snow-clad slopes for wintei sjiorts, iiveis foi fishing, 
etc, (4) supplies of lumbei, (5) fuels in the foim of petioleum and 
coal, (6) fcitihzcis, ('7) metallic 01 es In addition to this the hills and 
mountains must be of such a shape that (t) they do not form a sciious 
obstacle to tiavel and (2) do not injure the climate of large areas by 
shutting off winds fiom the ocean and thus ci eating lainshadows 
wheie the countiy suffcis fiom deficient rainfall 

262 In view of all these requii ements the nearest appioach to the 
ideal lelief appeals to be a country that consists mainly of rolling 
lowlands and gently sloping alluvial plains, but is biohen at inteivals 
of a few miles by gioups of hills and at longei inteivals by glaciated 
mountains The lulls and especially the mountains will serve their 
puipose best if they covci moic or less circular aicas and do not take 
the foim of elongated iiclges In that way they will piesent only slight 
obstacles to tiavel, and will have a minimum effect in creating dry 
rainshadows behind them Glaciation is desirable because it causes 
lakes, watcifalls, chfis, and other scenic elements, and yet permits 
mountains to have in the mam a topogiaphy favorable to forests 
Lakes are of value not only as vacation resorts but also as reseivoiis 
for city water supplies, and as a means of holding back watei and 
lessening floods, 01 as places in which to stoie water in order to furnish 
a steady supply of power at all seasons No part of the world has an 
ideal lehef of tins soit New York State, with its moie or less ciicular 
Adirondack section sui rounded on all sides by fertile lowlands, sug- 
gests the ideal, but the mountains are too extensive compared with 
the plains The Black Hills of Dakota suggest the same thing, but 
theie the plains aie too laige, and the climate is injuied by the huge 
masses of mountains faither west which prevent the inflow of moist 
air horn the Pacific France is unusually favoied in its relief, for it 
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has a cential, loimdecl coie of mountains, sunoimdcd on all sides by 
feiule lowlands, and these in. turn are smiounded by scveial masses 
of mountains such as the Aidenncs, Vosges, Alps, and Pyiences Eng- 
land and Ii eland aic also favoied in this respect 

263 And legions, such as Nevada and Iian, tend to have a type of 
lelief wliicli appioaches the ideal. Theie the giavel, sand, and silt 
washed dovrn by mountain sticams aie deposited in smoothly sloping 
fans at the foot of the mountains, oi in level plains faither out One 
leason for this is that the sticams do not reach the sea Some dis- 
appeai by di)ing up 01 by pcicolating into the gioiind, otheis end in 
pennancnt salt lakes oi in the shallow, llat-flooied temporaiy sheets 
of vviitci known as playas Ahhoiigh Pcisia is mountainous, it is so 
diy that vast paits consist of gently sloping plains fiom which the 
mountains stick up like islands in a diy sea of giavel and silt Much 
the same concluion ptcvads in Nevada and certain otliei paits of the 
Ameiican “Basin and Range Region.” If lam should become abun- 
dant, these legums would at fust appioadi the ideal in both lehcf and 
soil In due time, howevci, eiosion would radically change the topog- 
lapliy The laige lakes which would at fiist fill the basins would be 
diaincd by the cutting of goigcs at then outlets The plains would 
gradually give place to lulls and valleys, and the detritus derived fiom 
them would be cained away to the sea An ideal topogi-aphy and an 
ideal climate cannot be found together permanently 

26-1 POPULVTION AND THE FoRM OF THE EaRI H’s SURFACE The 
gieat majoiity of the eaith's inhabitants live on lowlands of gentle 
lelief The plains of eastern China, nouhein India, and Europe 
fiom Fiance and England to Russia are conspicuous for their dense 
population In the western hemisphere the population is especially 
dense in the lowlands of the mamifactining aieas along the Noith 
Atlantic Coast and ncai the Gieat Lakes and in the plains aiound 
Buenos Aiies and Montevideo Wheie a dense population lives at 
a consideiable altitude, as 111 southein Brazil, the Andean highland, 
and southein Mexico, faiily level plateaus or elevated basins aie gen- 
eially found Neveithclcss, a dense population sometimes inhabits 
lugged legions, as in South China and Syiia In the French and 
Italian Riviera the slopes of the Maiitime Alps that plunge steeply 
down to the sea aie intensively cultivated to a height of 1,500 feet or 
mote A similai condition is found in Japan, Java, Peiu, and South 
China In the United States the agiicultural population in the lugged 
eastern pans of Kentucky and Tennessee is more dense than in the 
level plains of Iowa This is not inconsistent with the fact that gentle 
relief favois high density of populauon Even in these rugged regions 
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the great majority of the people live in the larger valleys and on the 
more level land of their respective regions 

265 Laige cities are espeaally likely to be found in lowlands of 
gentle relief Chicago, Detroit, New Oileans, Beilin, Moscow, Shang- 
hai, Buenos Aiies, and Calcutta are examples of cities located on level 
land In spite of the rocky paiks and palisades of New Yoik and the 
Seven Hills of Rome, those cities have few slopes that are troublesome 
Only laiely, as in San Francisco and Rio de Janeiro, do paits of cities 
climb steep slopes When such slopes hampeied the giowth of Seattle, 
that city cut away steep lulls, using their gravel to make new level land 
in a shallow bay. 

266 In spite of the close relation between the relief of the lands 
and the distiibution of population, the plains of the woild, when 
taken as a whole, aie spaisely inhabited Some of the greatest plains 
are located in noithern Canada, Sibeiia, the Sahara, Central Asia, the 
intenoi of Austialia, the diier paits ol the United States, the Amazon 
basin, the llanos of Venezuela, and Patagonia All these lie eithei 
close to 01 beyond the limits ot agncultuie, oi in zones wheie the vege- 
tation IS of little use Far more than half of the woild’s plains and 
gentle lowlands consists of regions wheie economic pioductivity is 
negligible and civilization diops to a low level Fiom this we gathei 
that, although gentle lelief is helpful, it leads to high pioductivity and 
a dense population only m coopciation with a favoiable climate Thus 
while vegetation is an excellent guide to the bioader features of land 
occupancc, that is, to the way m which the land is utilized, the relief 
of the suiface is by no means so good a guide Locally the leliel is 
of gieat impoitancc, but wheie the climate and vegetation aic unfa- 
voiable, even ideal lelief is of little 
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Many of the effects of lelief are 
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ton On the basis of A267 four 


sets of counties— 1 1 m each set- have been chosen Two of these sets aie 


chosen hom the eastern pait of Kentucky where the land is so rugged 
that only 11 to 39 pci cent of the land is impioved and the aveiage is 
about 28 per cent. In both sets the soil is pooi, but in one it is espe- 
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cially poor The othei two sets, on the contiaiy, weie chosen fiom 
the westeui and not them pait of the state whcie the lelief is so gentle 
that on an aveiagc 82 pci cent of the land is nnpiovcd, the exticme 
vaiiation being fioni 75 9 ^ cent One set of these inore level 

counties has peculiaily good soil It belongs mainly to the Blue Glass 
Region wlieic the soil is cleuved fioin limestone and is famous foi its 
nutiitious glass Thus we have foui sets of counties with the following 
characteristics (1) rugged ichef, poor sod, (2) ecpally lugged lelief, 
somewhat betiei soil, (3) gentle lelief, sod beitei than in (2), the dihei- 
ence being chic in pait to lelicf, (4) leliel as 111 (3), but veiy good sod 
It IS diflicidt to separate the effect of lelief horn that ot soil, foi the 
lelief always innucmes the soil Climatically all foin sets ot counties 
aie closely simdai The luggetl counties aie slightly higher than the 
otheis, and hence moie lainy as well as cooler in svuiimei, both of 
winch aic advantages 

2G8 Yield of Highland veisus Lowland Cwps Loolc at the diffei- 
ence in the yield of ciops pci acre in the foui types of counties, as 
shown in Table 8 Without exception, the luggecl counties with pooi 
sod stand lowest, then come the rugged counties with better sod, next 
the counties of gentle lelief with the pooier sod, and finally the low- 
land counties with the best soil The yield of ceieals is twice as laigc 


TABLE 8 

Yield of Crops per Acre Dueing Recent Censes Years in 
Klnieckv Counties 


Crop 

1 

1 Rugged counties 

Lowland counties with 
j gentle lehef 

A 

B 

C 

1 

D 



Poor soil 

Better soil 

Poorer soil 

Belter soil 

Corn, bushels 

17 8 

1 

20 7 

26 2 

33 0 

Wheat, bushels 

6 8 

7 9 

13 4 

14 4 

Oats, bushels 

6 9 

11 8 

16 9 

18 6 

Potatoes, bushels 

62 0 

65 0 

66 0 

73 0 

Tobacco, pounds 

613 0 

688 0 

811 0 

870 0 


in the good lowlands as in the pool highlands Potatoes show a much 
sitiallei chfteiciice, but of the same kind, while tobacco, which is by 
fai the most valuable crop, yields about 30 pei cent more per acre 
in the lowlands than in the highlands 
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269 Size of Highland Fa) ms Since the Iiighlandei s, m their rugged 
counties, get so much less per acie, it seems as if they ought to cultivate 
moie land than the lowlandeis Not at all Table 9 shows that 
potatoes aie the only crop wlieie the average highland family, with one 
thud ol an acie, laiscs nioie than the aveiage lowland lamily, with 
only one tenth Taking all the cultivated land into account, the 
lowlandeis cultivate well towaid twice as much pci family as the high- 
latideis Moieovci, the greatest difference comes in the most valuable 
Cl op, tobacco, and in the land where feed foi animals is laised The 


TABLE 9 

Acreage of Crops per Farm in I-Centucky Counties 


Crop 

Rugged counties 

Lowland counties with 
gentle lelief 

A 

Poor soil 

B 

Better soil 

C 

Poorei soil 

D 

Better soil 

Corn 

7 90 

8 60 

9 60 

8 50 

Wheat 

0 02 

0 15 

I 13 

2 28 

Oats 

0 06 

0 06 

0 32 

0 13 

Potatoes 

0 36 

0 33 

0 09 

0 10 

Tobacco 

0 23 

0 29 

2 45 

4 00 

Play and miscellaneous 

5 02 

4 30 

15 40 

8 33 

Total 

13 80 

13 70 

29 00 

23 30 


mountain people would like to cultivate more land, but they cannot do 
so foi seveial leasons Fust, as the yeais go on the soil is washed 
away fiom one field altci anothci, and new fields aie often cleaied on 
slopes that nevei ought to be cultivated Second, because the land is 
sloping and the fields aie scatteied, one man’s woik will not cultivate 
as laige an aica as in the lowlands Then, too, because they cultivate 
so little land and get so little per acre, the people of the pooler counties 
cannot buy good laim implements Table 10 shows that in the high- 
lands the implements on the average faim are woith only one third to 
one sixth as much as in the lowlands 

270 financial Handicaps of Highlands This does not end the 
handicaps of the highlandeis Table 10 indicates that they do not 
have so good a maiket as the lowlandeis, foi only 4 per cent of then 
populacion is uiban in one set of counties and ii in the other, the 
coiiesponding percentages in the lowlands being 21 and 39 'Nor can 
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they get then piodiuts to maikct as cheaply and quickly as the low- 
landeis, foi the highland loads aic pool, winding, and steep Moie- 
ovci, lable lo shows that in the pooiei tugged counties only 7 per 

TABLE 10 


Financial Differences between Highlanders and Lowlanders in Kentucky 



Rugged counties 

1 

Counties with gentle 
relief 


A 

B 

c 

D 


Poor soil 

Better soil 

Pooler sod 

Better soil 

Value of implements per farm 

S47 

$59 

$146 

$328 

Percenlage of urban population 

4 

11 

21 

39 

Automobiles pei ioi> farms 

7 

14 

34 

67 

Income per famil> from crops 

S353 

$410 

$970 

$1248 

Income per familv from ariinidlsj 

$112 

§139 

S294 

$350 

Income per family from forests 

S 3<> 

S30 

$17 

$6 

Total income per familv 

S500 

$579 

$1281 

$1604 

Value of farm land per acre 

S 12 

S23 

$67 

$155 


cent o£ the faimeis and in the otliet luggccl counties 14 per cent can 
affoid autoinoljiles, wheieas 34 pei cent of the lowlandeis with the 
pooiei soil and 67 pei cent of those with the splendid soil of the Blue 
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A270— \’alue of Land and Buildings per Acre in Kentucky, 1930 


Glass Region own cais Fiom the standpoint of money the whole thing 
IS sunimed up in the List five lines of Table 10 Among the items 
that make up the income of the taim family only the i datively insig- 
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nificant foiest pioclucts aic moie valuable in the highlands than m the 
lowlands The total income pei family is actually three times as great 
in the best lowlands as m the pooler highlands This explains why 
the value of land pci acre (A270) is 13 times as gieat in the Blue 
Glass Region as in the Kentucky Mountains Part of this contrast is 
due of couise to the soil, and part to the isolation of the highlands, 
the seal city and pool quality of the roads, the small size of the city 
inaiket, and other conditions which make the mountains more back- 
waid than the plains The essential point, however, is that practically 
all the unfavorable conditions aie concentiated in the mountains, or 
aie aggiavatcd theie because the land is so rugged Kentucky illus- 
tiates pnneiples applicable all ovei the world In tropical legions, 
to be suie, the slopes and elevated legions have certain advantages in 
soil and in Iiealthfulness, which will be discussed latei Nevertheless, 
in spite of the fact that some rugged areas are needed for mines, for- 
csts, watei supplies, and recreation, rugged relief, as a rule, impov- 
eiishes the soil, leads to small yields of ciops, prevents the growth of 
city maikets, makes transportation clilTrcult, keeps the people in pov- 
eiiy, and in gcneial tends to retard progress 

271 Disadvantages of Rugged Relief for Agriculture. Diffi- 
culty of Farm Woik Let us look moie closely at some of the disad- 
vantages which tend to make the people of rugged regions poor One 
gieat disadvantage is that slopes add to the difficulty of almost all 
kinds of faim woik It takes extra woik, time, and expense for a horse 
to drag a plow 01 a load of hay or manure uphill It is difficult to use 
even an oidinary hoise-diawn mowing machine on a slope that is at 
all steep, and tractois and other large farm machines can scarcely be 
used at all As a rule, improvements in farm machinery put the 
fainiei on rugged land at a new disadvantage compaied with the man 
on level land With impiovcd machineiy the man with the level 
land can cultivate moie acies and raise larger crops without any more 
woik than before He may, and often does, increase his production 
so much that he can sell at a lowei puce and yet make more money 
than foimeily But often the man with sloping land cannot use 
iiiipioved machines and thus increase his production Nevertheless, 
he must sell at the new low price Thus the luggedness of his land 
makes him 1 datively poorer than ever when there is some great 
impiovement in faira machinery 

272 SjTicill Size CL 7 i{i ScattcTcci Loccitioyi of Fields In a rugged 
region the slopes that aie gentle enough to be cultivated are often of 
small aiea and gieatly scatteied A few acres may be located here, and 
a few moie half a mile away This puts the farmer at a twofold dis- 
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advantage Tnst, it takes moic time to laise a ciop on four or five 
small fields than on one big one, because it means much inoie unniiig 
aicmncl when jilowing, cultivating, oi mowing Second, in oiclci to 
ciiltuate a given aita consisting ol small fields scattciccl beic and 
tlicie on the slopes, oi in tlie boUoni ol a valley, the laimci has to 
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A27a— Acics ot Land Haivested In the Avei.ige 'White Faini Owiiei m North 

Caioliiia, igag 


tiavel much faithci than if all his land wcie m one piece neai ins 
house Hence the amount of land that he can culm ate with a given 
amount of vvoik is less than in the case of the faimci whose faini 
has gentle lehcC This is one icason, but by no means tlie only one, 
why the aveiage man on the faims m hilly Gicecc cultivates only 
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about 3 1/2 acies of land compaied with a national aveiage of 10 times 
as much in the United States Since the fields aic often fai apait and 
pci haps fai horn the village, time is wasted not only in going back and 
fouh, but 111 hitching up the lioiscs 01 oxen m oidei to do a small 
bit of woik SimiLu conditions picvail in the cential upland of 



Rn ILF AND transportation 

Geimany. whcie the avciage faim consists ol only about lo acres in- 
cluding pastille and woodland, while in the level region of Piussia 
to die noitheast the avciage is sevcial times as gieat Asya shows that 
among the fauns lun by then white owneis in Noitli Caiolina the 
aveiagc numbci of acies of harvested land pei faun vanes fiom less 
than 15 in the tugged western section to 30 01 40 in the best lowland 
sections Baya indicates corresponding differences in the value of the 
ciops pel acie-fiai to $41 111 the itiggcd aica against 143 to I67 in 
laige paits of the coastal plain Thus the letuin per faimer is often 
3 times as much on the plain as in the mountains 

ays Rllief and Transportation One of the most obvious eco- 
nomic influences of die iclief of the land is its eflcct on ti anspoi tation 
and communication The case with which a load can be moved vanes 
atcoiding to the steepness of the load Even a slight upwaicl grade 
makes an astonishing chflcience in the ease with which an automobile 
can be staitccl In countues such as Tuikey, Iran, China, and Colom- 
bia a good deal of fieight is earned by pack animals on trails that 
have a slope of at least 20 pci cent, that is, a use of 20 feet in 100, oi 
1 foot in 5 On so steep a slope wheeled vehicles aic almost useless 
A 12 pel cent slope makes it hard foi hoises to pull wagons, 8 pei 
cent IS close to the maximum allowed on good motoi loads, and a 
laihoad with a 3 pei cent giade is called steep To get an idea of what 
this means, suppose that two places aie a mile apait but one is 5,000 
feet highei than the othei The length of a trail, road, or railroad 
between them would be 1 mile if they were both on the plain, but it 
becomes 5 miles if a winding tiail with a 20 per cent grade is built, 
10 miles foi a wagon road with a 10 per cent giade, 20 miles for a 5 
pel cent motoi highway, and 40 miles foi a zi/^ per cent raihoacl 
In addition to this each mile of trail, load, 01 railroad in rough coun- 
tiy costs moic— usually much more— than on a level plain If the cost 
IS 5 tunes as much, a motor load between the two places just men- 
tioned will cost 100, and a laihoad 200, times as much as if both places 
weic on the same level plain The actual cost of transportation in- 
ci eases in still gicatei measine, because it takes moie power to move 
a vehicle up and down hill than on the level. 

274 A mountain lailioad is expensive not only because of its 
glades, length, and high cost of construction, but also because it 
lequiies many men to handle a given amount of height Then, too, 
the laihoads in nigged legions aie likely to be injured by floods, 
avalanches, snowslidcs, and falling bouldeis Such conditions, as well 
as the difficulty of seeing aioiind curves, cause accidents to be more 
common among mountains than on plains Similar conditions create 
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expense, delay, cliflicult), and dangei when animals oi motor vehicles 
aie used foi traiispoi tation among mountains In oidei to leach a place 
10 miles away among the mountains one sometimes has to tiavel 50 
01 moie miles Ovei loads so lougli, steep, and winding that one must 
run m second gcai much of the time. Hence the cost of icaching a 
place may easily be 10 01 20 times as much acioss the mountains as on a 
level plain Although mountains need bettei, longei, and fai more 
expensive roads than plains, the money available theie for road-making 
is usually much less abundant Rugged icgions make difficulty even 
foi aiiplancs Level aieas laige enough foi landing fields aie haid 
to find, and foiced landings aie dangcions because smooth fields aie 
scaice Highei flying levels must be attained, which is especially diffi- 
cult foi heavily loaded planes Fog and cloud olten hang ovei moun- 
tains Many bad accidents have happened because aviatois lan into 
mountains in the fog, not knowing that the land lose in fiont of them 
Iiiegular an cunents ovei mountains aie another cause of disastei 

275 In spite of all this, theie aie some ways m which transpoi tation 
in plains is less favoicd than m mountains One of these is the supply 
of load mateiial and lailioad ballast On the plains of Kansas, 
Russia, noithetn India, and China good stone or gravel for load- 
making is often not available foi long distances In Holland, constant 
watch has to be kept on teitain lailioads so as to lepair them at once 
when a bit of tiack begins to sink in the swampy giound In Argen- 
tina many tiavelcis weai long linen dustcis to piotect theit clothes 
from the choking dust which is blown up liom dnt ballast on the lail- 
ways In such icgions good loads aic so expensive that they can 
be built only m small numbeis and by piospeious communities 
Hence many plains aie scived by cumnion loads oi eaitli 01 clay winch 
become shppciy, soft, and sticky when wet Theie aie few good 
loads m Argentina, China, 01 Russia outside the mam cities When 
dnt loads fieezc while cut into deep nits, as is common in Russia 
and h'lanchiii la, they often become distressingly lough, and icmain 
so until filled with packed snow Moieovci, some plains aie so flat 
that they become vast swamps 01 almost lakes in wet wcathei, as 
happens neai the Wei River in China and m the Gian Chaco and 
Amazon legioiis of Biazil 

276 Lines or Communicahon Communication is hmdeied by 
lugged lehef m the same geneial way as tianspoi tation, although not 
so much Telegiaph and telephone lines suflei among mountains 
because they aie likely to be biokcn by stoims, lightning, snow, floods, 
and the tailing of tiees The chief difficulty, however, does not he 
111 accidents, but in the fact that, because of the sparsity and poveity 
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of the population, lines of coinmimication are few and poorly served 
Telegrams are so little used by mountaineers that it scarcely pays to 
mamtam telegiaph stations Telephones aie raie because of poverty, 
and also because the population is so scattered that a great length of 
wiie is required in coinpaiison with the number of telephones. The 
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result may be seen in AayG, which shows the peicentage of faimers ‘ 
having telephones in diheient parts of Kentucky In the mountainous 
eastern section, except wlieie tlieie aie coal mines, less than lo per 
cent have telephones In the more level sections, such as the Blue 
Grass legions aioimd Lexington, the peicentage uses to 30 or 40 
The soil has much to do with this, but the lehef is an important factor 
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SOIL EROSION AND CONTRASTS DUE TO RELIEF 

277 Relief or tiif Land and Soil Erosion One ot the chief 
wa}s in which the lelief of the Liiid inllucnres econoniic conditions 
IS thiough the quality of the sod On slopes much ol the soil, the 
fiiici pans at least, tends to be tvashccl away Ilcnce the soil theie is 
t)pically coaise and full of hagincnts of lock The slnniness of many 
hillside licltls makes them diiricult 10 plow and weed The woist 
lestili of the washing away of the soil, howcvei, is that in places like 
Palestine. Syna, Italy, Spam, Peiu, and om own Appalachian legion, 
many slopes that wcie once coveied with leitile sod now letain only 
an infeitile subsoil, 01 else ate baic and locky So long as the native 
vegetation leiuained uudistiubcd its loots held a fanly deep covei 
ol soil 111 place As soon as the land was cultivated, the laiiis washed 
away the unpiotected sod, 01 at least the topsoil, Icai'ing only unpio- 
ductne maieiial wlutli is often of coaise textuie This does damage 
both on the slopes and in the mote neatly level lands faithei down 
When the soil is washed asvay, it is often deposited on good land 
faithci downstieam l\foieovei, when the slopes become denuded of 
sod, the lam uishes off lapidly and floods become common. These 
luin much of the low-lymg, feitilc land iieai the nveis, as is pain- 
fully evident in Chiiu 

278 Sheti Eionnn On any baic slope with a fall of mote than 
i foot in 100, lain and melting snow aic almost suie to gather a load 
of mud Land so Hal that 110 soil is washed away is likely to be pooily 
di anted It is estimated that about thice fouiihs of the land m the 
eiitiie United Slates has a slope in excess of 2 pei cent Thciefoie 
on by fai the gicatei patt of the agmultmal land the uppei layer is 
being slowly skimmed oil by wdiat is called sheet ciosion This is not 
wholly bad, foi eiosioii may piocccd only last enough to keep pace 
with the dev elopnicnt of new soil Neveithcless, in genet al the cauy- 
nig away of the smlace sod ft 0111 plowed land pioceeds too fast, even 
on fields that have only a gentle slope 

279 Gullying. Less widespicad than sheet eiosion, but mote 
1 eadily seen and appieciated, is gully ciosioii Eveiy obsei vant tiaveler 
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has seen little gullies washed by the tain oi melting snow in freshly 
cut banks beside some road oi biook In many parts of the world 
fields aie fast being ruined because each lain causes gullies to cut 
lieadwaid into them In some ol the southern states, especially among 
the slopes of the Piedmont, many bits of scenery excite admiration and 
wondei because of their steep slopes, their pinnacles and ridges, and 
then nctwoik of intiicate blanching valleys From the outei point 
of a small giassy plateau one may look down 50 01 100 feet into minia- 
tuie canyons on both sides, or across the canyons to othei little plateaus 
with other sharp iidges and little canyons beyond them The full 
significance of all this becomes apparent only when one realizes that 
these aie gullies newly cut in residual soil In one place freshly 
undeimined trees hang ovei the side of a deep gully The remnants 
of a fence he at the bottom of anothei gully, the corner of an aban- 
doned house hangs out over the edge of a thud, and a shatteied bam 
half bulled in mud lies in a smashed heap down below The road on 
which one has traveled comes to an abiupt end, and one must go back 
seveial miles to get aiound the gullies Gullying of this soit is worst 
in legions such as the Appalachian Piedmont horn Virginia to Alabama 
wheie theie is a deep and easily eioded cover of lesidual soil Its 
lavages aie incieased wheie such ciops as cotton, tobacco, and corn 
lequiie cultivation between the rows, thus leaving the soil bare and 
loose for long peiiods If small giains weie grown, the erosion would 
not be so lapid Nor would there be so much damage if people 
always plowed with hoiizontal funows, dius preventing lainwater fiom 
1 uniting downhill in iivulets 

280 Extent of Loss by Eiosion According to the United States 
Bureau of Soils a quarter of the aiea of some counties, such as Stewart 
County, Georgia, has been rendered useless by gullying in scarcely 
inoie than 20 yeais In a single year, according to the bureau, more 
than 3 billion tons of soil aie washed out of the fields and pastuies 
of the United States This soil contains about 43 million tons of 
phosphorus, potassium, and nitrogen, or approximately 70 times as 
much as is contained m all the feitihzers pui chased each year to feed 
all the fields of the country At the prices commonly paid for fertilizer, 
the mateiials earned off to the ocean would be worth between 10 and 
15 billion dollars each yeai Approximately 50 million acres of land 
have aheady been piactically luined for agriculture by soil erosion 
in the United States, and as much more is well on the way toward 
luin Moie than 100 million other acres have lost much of their 
valuable topsoil Much of this huge waste would not have occurred 
if cultivation had been confined to land that is nearly level It is 
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evident that ciops giown on hillsides aie not piofitable in the long 
lun, unless laiscd in such a way as to picvent ciosion 

281. Wind Etosion. Eolian eiosion, the kind due to the wind, is 
woise on plains than in lugged legions Eveiyone has seen how the 
wind on a diy day, especially m winter, picks up dust fioin the street 
and blows it into one’s face and eyes. Many of us, on a hot, diy 
summei day in the diiei paits of the conntiy, have seen dust whiils 
that swept a thick cloud of dust high into the an And some have seen 
dust stoims dining whicli the air was so thick with dust that one could 
not see a house a hundied feet away At such times the an may be 
so full of swiftly moving gtains of sand that one’s face smaits as if 
burned Aftei such a stoim the scene is stiangcly desolate Through 
air still thick with dust one sees what once was a feitile plowed field 
Tlie topsoil to a depth of 3 inches has been earned away The coaisei, 
sandy part of this sod has been piled in little diifts that suggest snow 
beside the fences 01 in the fiiiiows The finci, clayey pait is high in 
the au on its way to a dozen ditfeient states faither east 

28a Value of j\ltld Eiosion Although eiosion does much haim^ 
it would be a gieat disastei if it weic wholly checked If that hap 
pened, old, woin-out sod tvould eveiywheie accumulate on the sur- 
face, and giadually the capacity of the fields to suppoit crops would 
disappear In this lespect, as in many— yes, in piactically all otheis— 
a middle coinse is best We want eiosion to pioceed fast enbtigh to 
give a topsoil that is matin e but not old We want it to pioceed 
faster in tropical countries wheie weatlienng is lapid than m cold 
countiies whcie it is slow We also want all these processes to take 
place just fast enouglt, wheieas they have a tendency to take place too 
fast in some places and not fast enough in otheis 

283 Rcmedics roR Erosion There is no complete remedy for 
eiosion eithei by watei ot wind In former times and in backward 
countiies wheie laboi is cheap, the great remedy has been to build 
terraces Hundieds of such teiiaccs enciiclmg the lulls like gieat 
flights of broad steps aie one of the dominant features m the sceneiy 
of southern China, southern Fiance, the Rhine countiy, Peru, Bolivia, 
Syria, Japan, and many other lugged regions This piactice involves 
much labor and greatly increases the difficulties due to the use of 
unduly small fields Many ten aces are so small that Irorses cannot be 
used on them, and all the woik must be done by hand They aie 
another reason why the faimers in rugged regions often cultivate only 
a little land In modem countries wheie faim machinery is used, 
terraces aic geneially not a piactical remedy for eiosion 

284 The chief remedies foi sheet erosion aie to cultivate land with 
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very little slope, and to plan the plowing, cultivation, and kind of ciops 
in such a way that there will be no long periods when loose soil is 
exposed to heavy rains or strong winds Wheie sloping land must 
be used, still greater care is needed, and the plowing and cultivation 
must be done in such a way that there is the least possible chance for 
water to run downhill Where gullies begin to form, the most essential 
thing is to check them promptly Contour plowing, so that the furrows 
aie everywhere horizontal, and the throwing up of horizontal ridges to 
check the flow of water aie effective On long slopes the danger of 
gullying IS greater than on short ones Therefore it is often wise 
to divide long slopes into horizontal strips planted with different 
crops On one such strip the crop may be potatoes or corn that has 
to be cultivated between the rows, on the next it may be wheat or oats 
which do not lequiie that the soil be disturbed for cultivation. The 
planting of crops such as hay, which can be harvested for years without 
plowing. IS often the best cheap way to check gullying Shallow ditches 
to diveit the rainwater fiom the gullies and spread it where it will do 
no harm are often helpful If the gullies aie deep, reforestation may 
be the only effective remedy 

285 In diy regions the remedies for erosion of the soil are of a 
different type Where crops suffer repeatedly from serious drought 
the wise couise appears to be to give up cultivation entirely, and do all 
that IS possible to restore the native glasses These grasses, along with 
other vegetation belonging to the steppes, are able to resist drought. 
Even if they die during the dry period, they piotect the soil from 
erosion by the wind, and then roots help to hold the soil m place 
when lain comes once more Cattle can be grazed on the native vege- 
tation of such plains, and cattlc-raising appears to be the proper 
occupation in regions such as western Nebraska or western Oklahoma 
which are so dry that the soil is in serious danger when used for crops 
such as wheat Where droughts are not frequent or severe enough to 
warrant the abandonment of agiiculture, pioper methods and seasons 
of plowing are a great help One great trouble in the whole pioblem 
IS that eiosion by both water and wind is an intermittent affair 
Sometimes nothing serious happens for years Hence people become 
careless, or the pressure of population leads them to use land wheie 
there is known to be risk of erosion Then comes abundant rain, or a 
dry period with high winds, and terrible damage is wrought before 
people can prevent it 

286 Migration from Rugged Land to Plains. The farms of New 
England and New York, in contrast to those of the Corn Belt, afford a 
stiiking example of the way in whicli eiosion and the other difficulties 
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ol lugged land lead people to nugiate to icgions ol gentle iclief, 
A286 IS a map piepaied by J AV Goldthw.ut to show how the people 
of Lyme and Dordieslci, two townships uoitli of Hanovei, N II, 

wheie Daiunoudi College is lo- 
cated, luue “gone downhill.” A 
cental y ago Lyme had a population 
ot about 1,800 and Doichestei y^o. 
Totlay they have about 500 and 
100 Lyme extends fioin the Con- 
net ticiit Rnei eastwaid up the 
slopes to moiinLams 3,000 feet high, 
and lloidiestci lies beyond the 
nioiinl.nns Once thcic weie laims 
up to a height of 1,500 feet Little 
by little, bowel er, aftci 1830 the 
uppci tainis wcie abandoned, the 
loads that led to them wcie given 
up, and die population dwindled 
Today all the houses and heavily 
inaiked loads in A2S6 have been 
abandoned The old loads as well 
as the fields aic toveicd with foi- 
esis Many of them can be found 
only by means of tlie stone tvalls 
that boideicd them Many house 
sites can be located only by search- 
ing until one discoveis a lotky hole 
that itscd to be a cellai All ovei 
New Liigland and the i tigged paits 
of New Yoik theic has been a similai abandonment ol fainis lying at 
a considciablc altitude, or on slopes 

287 It must not be supposed horn all this that New England and 
New Yoik aic the only paits of the countiy whcic abandoned faims 
aie common A287 shows the nunibei of unoccupied faims foi eveiy 
1,000 occupied fauns in the entiic United States In Veimont, New 
Yoik, and Connecticut the number is between 80 and 90 This is 
about twice as many as in the agiicultuial states fiom Pennsylvania to 
Minnesota and down the Mississippi Valley to Mississippi and Louisi- 
ana It is not much moie than in the southeastern slates fioin Viigima 
to Florida, liowevei, :ind is fai less than in much ol the western half 
of the countiy. In the South many faims have been abandoned be- 
cause of eiosion of the soil, and some because of its exhaustion. In 
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the West the wholesale abandonment of farms is due mainly to drought 
A287 shows the conditions in 1935 just after the woist di ought known 
since tins legion was settled In the diiest pait of the plains, the part 
fiom Montana and Noith Dakota southwaid to northern Texas, close 
to one fifth of all the farms weie unoccupied in 1935 Although this 
was piiniaiily the lesult of climate, it is intciestmg to note that it was 
also connected with the relief of the surface The region that suf- 
feied woist fiom drought was the broad strip which lies most com- 
pletely in the huge lainshadow of the western mountains The fiist 
lainshadow is foiined wheie the Coast Ranges inteicejit the winds 
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fiom the west A moie highly developed rainshadow is produced 
by the Siena Nevada, and the final area of andity due to the shadowing 
elfcet of mountains appeals in the broad plains east of the Rockies 
If summer lain fiom the Gulf of Mexico fails to reach this region in 
sullicient quantities, as happened in 1934, it suffers intensely because 
the mountains pi event the aiiival of moisture fiom the west 

288 The Attractive Power of Plains The two thirds of the 
woild’s people wlio still depend directly upon agiiculturc, or upon 
woik which supplies the imnicdiatc needs of the farmeis, agiee that in 
gencial the best kind of lehel is a gently lolhng plain Cential Indiana 
and Illinois, laige sections of Iowa and of the Atlantic Coastal Plain 
fioin New Jeisey to Texas, and mucli of the European plain from 
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Fiance to Russia aie blessed with this soit of topogiapliy It is good 
betaiisc it allow's the soil to become deep, well pulveiizecl, and fine It 
also penults good diainage, but docs not allow the water to flow oil 
too lapidly oi to stand in pools and swamps It peimits roads to be 
built and loads to be hauled easily in any dnection It also allows 
plows, tiactois, scedeis, cnltivaiois, and haivesting madnneiy to move 
in all dncctions with equal ease Another nnpoitant fact is that 
on ncaily lesel land the lam does less harm and moie good than on 
slopes It docs 11101 e good because duiing diy spells, winch occiu 
e\cn in ivell-wateicd legions, the level land dries out less quickly than 
the sloping land A still grcatei advantage is that, the tain which comes 
altci a diy spell jicicolaies into the flat Lind until the giound is well 
soaked, instead of luninng oft without doing much good Another 
point to be noted is that gentle topogiaphy peimits all the land to be 
cultivated 01 turned to some useful pin pose, piovided, of couise, that 
the soil IS cvciywheie goocl In Illinois and Denniaik as much as 
8o pci cent of the laud comes close to having about the light kind of 
lehef foi fanning, in New Hampshiie and Switzerland scaicely so 
pel cent is of tins kind The land actually cultivated amounts to 
about Ga pci cent of the total aica in Denmaik, 59 m Illinois, 12 in 
Switzeiland, and only 7 in New Hampshire Although other condi- 
tions play some pait in the mattci, these gieat cliffci cnees aie due 
laigcly to the tugged iclief m Switzerland and New Hampshiie 

289 Ac,gradation versus Decrvdation Plains 01 lowlands differ 
gieatly accoiding to then mode of origin Some, such as the plains of 
iiouhein China, Iiaq, eastern Rumania, westein Siberia, and the lower 
Mississippi, aie the lesult of the deposition of mateiial by stieams, 
thus giving use to the giaclual upbuilding or aggiadation of the earth’s 
sulfate Othcis aie due to the uplifting of the flooi of the ocean, as 
111 the Atlantic Coastal plain of the United States and much of the 
gicat Euiopcan plain horn Fiance to Russia The diainage of lakes 
also gives use to plains Lake Agassiz m Minnesota illustrates this 
Othei pLims, 01 icgions of low lelicf, aiise m quite a diffeicnt way, 
namcl), fiom the giadual weanng away 01 degiadation of the eaith’s 
smface In its evtieme stage such ciosion pioduccs the old and very 
gentle type of topogiaphy known as a peneplain Old topogiaphy, 
although not necessanly a peneplain, is found in paits of Russia, 
cential Sibeiia, the Piedmont icgion at the eastern base of the southern 
Appalachians, cential and eastern Kansas, and pans of the Amazonian 
plain Old topogiaphy is often moie or less oveilam by alluvial 
plains foimed by nveis Elsewdieie large aieas of old topography 
have been uplihed in lecenl geological limes On their edges and 
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along the main river valleys they have usually been much dissected, 
but laige poi lions may still remain almost untouched, as in the plateau 
of eastern Biazil Old or at least late mature topography is found 
at gieat altitudes in Tibet, for example 

ago Regions of prolonged degiadation wheie weathering has finally 
pioduccd a gentle topography differ horn those of aggradation in^ 
damage and in the textuie and chemical composition of their soils 
They are usually admirable fiom the standpoint of drainage, but 
poor fiom that of soils. Prolonged eiosion produces a surface which 
IS evciywheie peifectly drained except along the floodplains The 
dominant fcatuie is gentle slopes with just enough grade to cany off 
the water but not to peimit gullying Alluvial plains and newly 
bared floors of oceans and lakes, on the contrary, are likely to have 
laige unchained hollows, because the maleiial by which they have 
been aggraded, or built up, has been deposited irregularly, or because 
they have been waiped when uplifted fiom beneath the sea This is 
illustiated in the Eveiglades and other swamps of Florida, and in the 
oxbow lakes, swamps, and bayous of the Mississippi 

291 Fiom the standpoint of soil the regions of old topography are 
at a decided disadvantage The mere fact that a region has reached 
an old topographic stage means that weathering has been going on 
foi a long time, and the soil is old Such soil, of course, is residual 
In its eaily stages a residual soil suffers from the fact that it is derived 
from only a single kind of rock Hence it is likely to be deficient in 
ceitain mineials As time goes on and the soil becomes old, prolonged 
leaching entiiely eliminates some of the scarcer minerals and finally 
washes away practically all the soluble mineials of eveiy kind Hence 
the soils of peneplains are poor chemically, and then texture is far 
too clayey They provide little nutiiment for plants, and are hard 
for the farmei to worlj^ and for the roots of the plants to penetrate 
This is especially true within the tropics where legions of old or late 
mature topography have been uplifted into plateaus, as in southeastern 
Brazil, central and southern Africa, Madagascar, and the peninsula 
of India In some plateaus, such as the Matto Grosso of Biazil, there 
has been so little dissection that the old topography still dominates 
the landscape 

292 Alluvial plains and the exposed floors of lakes and seas, on 
the con ti ary, display quite different conditions The soil is derived 
from a wide variety of rocks, it is comparatively young and unleached 
because it has been recently brought from slopes whence it was re- 
moved by eiosion almost as soon as it was broken up by weathering. 
Moreover, in such plains the soil has a better texture than in pene- 
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plains I£ It IS deposited in gently moving watet, as is vciy common, 
the alluvium consists of a inis.Lnie of fine sand, silt, and clay This 
IS e\c client for plants, loi stith alluvium can easily be penctiatcd by 
loots. It IS not too stitky and muddy, it has clay enough to supply 
plants with the neccssaty soluble mmcials, and it also has a leseive 
of undecay cd panicles to supply the needs of the futuic Fiom all 
this it becomes appaient that, il an alluvial plain is well chained, it 
has gieat advantages ovci legions of matme oi old topogiaphy on the 
one hand, and ovei steeper slopes on the otliei This helps to explain 
why the valleys of the Rhine, Mississijipi, Ganges, Yangtse, and thou- 
sands of othei sticaiiis, both laige and small, aie the uchest agiicultuial 
aieas of then respective legions The Conneclicut Valley', ioi example, 
IS still known £oi Its onions, tobacco, sweet com, cabbages, and other 
Clops, even though the taiins on the lulls a lew miles away aie deseited 

293 Disadvanta(.ls or Flatness tor Agriculture Difficulty of 
Cultivation In spite of many good points flat land has ceitain dis- 
tinct disadvantages Paits of it sometimes foim raoie or less perma- 
nent swamps which can be cultivated only with difficulty, as in the 
Eveiglacles of Floiicla and the Piipet Marshes of Poland A293 shows 
what a gtcat amount of land needs diainmg even m the United States 
In this countiy about 85 million acics have alieady been drained 
(B293), but anotliei gi million need chaiiiage, and not more than 
75 million of them can be teclaimed. Even it flat land is not swampy, 
It IS often haid to cultivate because it icmains muddy £01 a long time 
in the spiing This obliges the fanner to delay his plowing and plant- 
ing for days 01 even weeks after his iicighbois on moie rolling and 
duel land have done tliciis Thcicfoie he cannot cultivate as much 
land as they, because he has to compicss all lus vvoik into a shoiter 
pciiod This IS a gieat liandicajo m Russia, especially in the flat west 
and the told 1101th 'VVatcilogging also pieveiits the an fiom getting 
into the sod, thus making it acid and imfiuitful 'When haivest time 
finally comes the faimei on flat land may have difficulty iii using ma- 
dimeiy and hauling lus crop home it lams again make the land muddy 
In Septembei, 1939, the Poles hoped m vain that lain would make their 
plain and its dirt loacis muddy', and thus stop the Gctman invasion 
In paits of North China the plain is so flat that heavy lains some- 
times completely rum the crops by foiming a sheet of water a foot 
01 moie deep, even when the sti earns do not ov'ciflow 

294 Floods on Alluvial Flams An even vvoise lesult of flatness 
aiises because of the habits of livers in flat legions The haim thus 
done leaches a maximum in China, vvlieic laige, lapid iivers fiom 
poorly foiested mountains vaiy greatly in volume because the winters 
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axe cliy and the snmmcis vei) lainy The Hwang Ho, Wei, Yangtze, 
and othei xiveis have bioiight fioin the mountains so much nxatciial 
that they have built vast and almost peilectly flat plains o£ fine 
Slit The iichncss of the soil, togethei with the abundant waini 
lain of the noiinal summeis, enables the plains to suppoit an ex- 
tiemely dense population, sometimes a thouband oi inoie per squaxe 
mile With such density an agiicultuial population is bound to be 
pool In noithexn China, sinmxxei floods due to heavy laxn on 
high, baxe cmouxxtains ovexwhelin the plain so often that poveity 
X caches great exti ernes in spite of astonishing industiy and economy 

205 The xelation of floods to xclief may be illustiated by the 
Hwang Ho, ox Yellow Rivex, with its load oi yellow loess fiom whitli 
It gets Its name When the xivcx leaves the mountains and is forced 
to flow slovv'ly in the plain, xt cannot caiiy so much sand and silt as 
hefoxe Hence at low watct, when the stieam moves sluggishly, it 
deposits sand bais in its bed and builds up the bottom of the channel 
■Wlien the next flood comes, tlxe channel is less spacious than befoxc 
The ixvei not only fills it, but poms ovci tiie sides As soon as the 
water gets out of the channel its speed is checked, and pait of its silt 
IS deposited lluis the banks as well as the channel aie giadually 
built up Each annual flood incicases this tendency Hence when 
the Chinese began to cultivate the plains they found the nveis flowing 
in gioovcs on the tops of iidges, oi natuial levees Near Tsinan on 
the lailway fiom Nanking to Tientsin the tiaveler on the maivelously 
smooth plain is suipiised to find Ins tiain using on a high enbankment 
in oidei to surmount what looks like a long flat iidge At the top 
he is still nioie suipiised to sec the tuibid'Hwang Ho many feet 
above the plain Finding such livers, the Chinese tried to lestiain 
them by building dikes on top of the banks This helps the iiveis to 
laise then beds still higher, and makes the floods still worse when 
the watei breaks loose 

296 Sometimes the nveis not only flood the countiy £01 miles but 
leave then old coiuscs and carry destiuclion to entirely new aieas In 
1852 the Hwang Ho shifted its mouth about 250 miles fiom south of 
the Shantung peninsula to north of it The haim thus done is almost 
incalculable In iggi a similar catastiophe bi ought about 50 million 
Chinese face to face with staivation. Floods, together with the 
dioughts whicli often afflict China in the spimg, biing at least minor 
famines to some pait of the countiy almost eveiy year or two 
Scaiccly a generation passes without famines which kill at least 10 
million people Thus the flatness of the alluvial plains, the rugged 
lelief of the mountains, and the peculiai type of climate combine to 
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fostei almost inci edible misery, poverty, and misiule If the relief 
and climate could be impioted, billions of dollars would be added 
to the woild’s wealth, and all nations would benefit 

207 Othei alluvial plains suffer in the same way, but not so 
scveicl) In the Netherlands, the Rhine and its blanches lie higher 
than the tops of the houses which line the base of the dikes It costs 
the countiy a gieat deal to keep the low parts sufficiently dry to 
pel nut even the giowtfi of glass Hundieds of pumps work day and 
night to laise lamwater and undcrgiound seepage from the rivers 
out of the so-callcd “poldeis” oi low Hat areas with dikes on all sides 
of them The ancient kingdoms in Mesopotamia and Iiaq were de- 
stioycd paitly because floods luined the iiiigation works Today, 
below Baghdad, the Aiab peasants sometimes sail in boats among 
flooded palm gioves In New Oileans the only stieets which aie not 
level lun upvvaid to the top of the levee and end beside the iivei 
Out m the countiy the cioss section fiom the lower Mississippi out- 
waid begins with a grassy levee, or btoad, high bank wheie cattle, 
hoiscs, and mules often giaze At the bottom of the levee closely 
spaced faimhouscs bolder the farther side of a load lunnmg paiallel 
to the iivei Behind them naiiow fields of cotton, corn, or peihaps 
siigai cane stietch fai back to a swampy foiest, where the land lies too 
low to be diaiiicd There a stieam may flow parallel to the mam 
iivci cluiing floods Since 1910 the United States government has 
spent hundieds of millions of dollais in building up the levees, 
stiengthening the rivei banks, and straightening cuives Nevertheless 
the liver fiequently bieaks loose In 1927 the worst Mississippi flood 
on iccoid lendeied 750,000 people homeless and did damage estimated 
Such a flood would be a minor matter in China It 
IS not good to live on a plain that is too flat 

298 Effect of Relief on Types of Crops Gentle Relief and 
Field Cl ops Gentle lelief is especially advantageous for field crops, 
such as the ceieals, which can be raised with the help of machinery In 
Japan, to be suie, wheat is not only sown and leaped by hand, as m 
many othei countiies such as Tiiikey and large parts of Rumania 
and Hungaiy, but it is also weeded by hand In the world’s mam 
wheat legions, howeVei, the whole piocess of wheat-iaising is usually 
peiformed by machmeiy, piovidcd that the land is so level and diy 
that tiactois can do the plowing, plant the seed, and harvest the ripe 
Cl op Combines which cut and thiesh the wheat at the same time, 
can opeiate profitably only on dry and almost level land The trucks 
and tiams that haul wheat to the elevators 01 to market opeiate more 
clieaply on level land than on hills Such advantages enable level 
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plains of aggiadation in senii-aiicl legiom to raise wheat at low cost 
pci bushel even though the chy climate leads to a loiv yield pei acie 
This is well illustiatcd in old lake beds such as those of Lake Agassiz 
in Minnesota and Noith Dakota and of the Caspian Sea in south- 
eastern Russia It IS also illustiatcd in bioad alluvial plains like those 
of western Kansas, Saskatchewan, and paits ot Aiistialia and Aigentina 
Bailey, oats, hay, and the sniallei millets laiik close to wheat as crops 
which need leiel land in oidei to be raised piofitably The same is 
tine ol coin, iice, and sugai cane cvccpt that they aie a little better 
adapted to lull} land than the smnllei giains 

2f)g Coin and the laigei indicts aie lominonly hai vested by hand 
instead of with big machines, which is one icason why coin is often 
giown on hillsides Rice, as usually laised, is set out and hai vested 
by hand, which makes it well adapted to small fields on teiiaced 
hillsides As laised in the United States, howevei, it is a small grain, 
like wheal, loi which big machines and level land are needed Sugar 
cane is usually cut by hand and needs little cultivation after it is 
once well giowii. Moicovei, u is often left in the gioimd loi sevcial 
seasons without leplanung, so that plowing is not needed each ycai 
Tins last is also tiue ol hay, but if the hay ciop is to be good, the 
fields ought to be plowed up and lesoivn eveiy few yeais The difficulty 
of doing this on sloping land is pci haps one leason why the hay fields 
of Switzeilaiul and the liighlands of Bavaiia and Austiia aie so weedy 
and hence so beautiful with scarlet poppies, the blue coin floivcr, and 
other blossoms Potatoes, beans, cabbages, and othei vegetables do 
not lecpuie level land as much as the piecedmg ciops, because hand 
woik such as weeding, tlumiing, and even hai vesting can often be 
done almost as quickly on a slope as on the level Nevei tireless, new 
inventions aic steadily iiici casing the advantages of level land Ma- 
chines aie making it easy to plant vegetables so that no thinning is 
necessaiy, and to cultivate and even hai vest them with lioises oi 
tiactois 

300 Advantages of Slopes for Tree Crops Crops growing on bushes 
and tiees can be laised almost as cheaply on slopes as on land that 
IS level. Even with such ciops, to be sine, sloping land is handicapped 
by the extia cost ot bunging leitilizei, dealing out giass and weeds, and 
hauling away the ciop, as well as by diyness and eiosion due to the 
runoff of the ram It the kinds of woik just 'mentioned can be done 
as cheaply by hand as by machines, as is often the case m tiopical 
couiuues, the bush and tiee ciops cost scarcely moie on slopes than 
on the level Hence in many legions 01 chaids and vineyards are 
usually located on slopes, and the level land is left for grain. Slopes 
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aie often decidedly the best place foi orchard fiuits, including apples, 
peaches, oianges, and otheis 

301 One advantage ol slopes is that good an-diainage reduces the 
danger fioin fiost At night the rapiel cooling of the earth’s surface 
chills the adjacent an The cool au, being lelatively heavy, flows 
downwaid like water It collects m the low places, leaving warmer 
air on the slopes Thus the danger of host is less on the slopes than 
in the low places You will realize the tiuth of this if on some windless 
night you walk up a slope and suddenly come into a layei of warm 
air highei up In cool weather the theimometer often falls g° or 
even 10° F lower on a flat lowland than on neighboiing hills Coin, 
and othci ciops, as well as fiuits, are benefiLed by the lelative fieedom 
of slopes horn hosts Coin that escapes the liist autumnal frost may 
continue to giow foi weeks, thus filling out the eais and in ci easing 
the yield by 10 or 15 per cent 

303 Nut tiees giow on slopes in the same way as apple tices except 
that even less cultivation and fertilization aie lequired, and the crop 
costs little foi tianspoitation because it is light in compaiison with 
Its value Nut tiees, like fiuit tiees, help to hold the soil in place on 
slopes, and their use laigcly does away with pioblems of eiosion 
due to plowing This is one reason why tiee crops aie raised in great 
jiiofusion in Mediteiranean countiies, wheie dry summeis make it 
easy foi autumn laiiis to wash away the soil Theie aie also othei 
leasons foi tiee ciops theie, but the point to note now is the abundance 
of trees and their ficquent location on slopes No othei part of the 
woild raises fiuit and nuts so piofusely J Russell Smith has written 
a book to show how profitably the slopes of hills can be utilized for 
walnuts, pecans, chestnuts, and other nuts as well as fiuits Such 
tiee ciops, along with olives and giapes. aie among the mam souices 
of wealth in the Mediteiianean icgion If we jilant the sloping land 
at all. It seems wise to follow the example of Spam, Portugal, southern 
France, Italy, and Gieece and use it foi ciops which lequiie no annual 
plowing and sowing 

303 Mountain Occupations (1) The laismg of cattle and sheep 
IS one of the mam occupations m icgions of itigged lelief It is often 
supposed that this is mainly because such legions are not good foi crops 
This IS in part true, but lugged regions have certain positive advan- 
tages for animal farming The coolness and dampness, especially at cei- 
tain altitudes, cause an abundant growth of shoit, nutritious glass (s) 
Metal mining also is pieeminently a mountain mdustiy, mainly because 
01 es aie not only more numeious but also more easily discovered in 
mountains tlian m plains The fact that mining camps often he 
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among mountain)) adds to then disadvantages by making tlicih lela- 
tively inaccessible (3) Lumbciing has a tendency to be an industiy 
of lugged icgions because such legions aic not good foi agncultuic 
in tempeiate climates. In New England and New Yoik many aban- 
doned faims in the moie tugged aieas aic fast glowing up to foiest. 
The entire Appalachian aiea, the Ozaiks, the Black Hills, and the 
mountain langcs fiom the Rockies to the Pacific aie all moie or less 
completely coveted with foiests 

304 Why Maniijartiuing Is Not Common Mountain Industry. 
A few conditions favor nianufactuiing in luggcd legions, but otheis 
of gieatei impoitance hainpei it One of the favoiable conditions is 
watcipowei Yet wateipowei is of little use without level land to 
make ti anspoi tation easy and to finnish sites fen towns Hence in 
the old days, bcfoie power ivas tiansmitted elcctiically, few watcifalls 
and lapids weie used for powei unless they happened to be in 
districts of low relief, as m southern New England Now the watei- 
powei of rugged legions is laigely transmitted long distances to the 
lowlands, as in California and Sweden Another advantage of moun- 
tains fo: manufactuiing is the industrious charactei which is common 
among mountaineeis This is usually offset, howevci, by the spaisity 
of the population, which makes laboi scaice at any one point The 
poveity, as well as the spaisity of the mountain population, means 
that the local maiket for manufactuied goods is small The ptcsence 
of ores in lugged regions might be supposed to favor manufacturing, 
hut It larcly has that effect The almost universal tendency is to fiee 
the metal from the useless paits of the oie and ship n in the form of 
concentrates or impure bais to the mam lowland areas of manufac- 
turing, or else the ore itself is shipped to the vicinity of coal mines 
Coal has a stionger tendency than metals to localize manulactuiing in 
lugged areas, but, even so, blast furnaces whcie coal horn luggecl aieas 
IS employed aie likely to be located in the bioader valley bottoms, 
as at Pittsbuigh, or in other places of mild relief as at Cleveland The 
tendency of manufactuiing to seek the valley bottoms and plains 
where ttansportation is easy ts veiy evident in the contrast between the 
small hilltop villages of New Yoik and New England, which aie mainly 
devoted to agncultuie, and the manufactuiing towns, big and little, 
such as Nashua, Holyoke, Spimgfield, Wateibuiy, and Schenectady, 
which are located in the valleys. A similar contrast is seen m Noi- 
inandy, southwestein Germany, and parts of Gieat Britain such as 
the Pennine Hills and the highlands of Wales and southern Scotland 
The larger manufacturing cities, such as Boston, New York, Phila- 
delphia, Cleveland, Chicago, Sheffield, Lille, and Essen, are generally 
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located outside the highlands, even though depending on them for 
coal, watcipowei, wool, wood, metals, or othei raw inateri^s 

305 Summary Illustrations. We may sum up the economic 
pioblein of lelicf by saying that, although civilization has biought new 
actiMtics to legions of lugged relief, the population there still tends 
to be scanty, pool, and backwaid The scarcity of level land, the 
scatteied location of the fields, and the small yield per acre usually 
cause the agticulttiral population to be spaise and to have standaids 
of living lower that those of the plains The difficulties of transporta- 
tion and the scaicity of bioad level sites discourage the growth of 
nianiiractuiing Sheep- and cattle-raismg employ only a few people 



who aie widely scatteied, while mining and lumbering offer mote or 
less tempoiaiy occupation m only a limited niimbei of places Al- 
though we have not discussed iccieation in detail, it is a growing 
souice of income to peojtle in tugged land It is highly seasonal, how- 
evci, and is laigcly limited to especially favoied aieas Undei such 
a combination of conditions few doctots, lawyers, 01 engineeis can 
make a good luing Able teachers and cleigymen cannot easily be 
held wheie salaiies aie neaily always low and the schools and churches 
pooily equipped When new mines, power plants, sawmills, hotels, 
01 othei entei puses aie established, the mountaineers lately have the 
capital to finance them, and the piofits go to the richer people in the 
lowlands We have seen how difficult it is for mountain people to 
piovide good tianspoi tation facilities. Such facilities are not only 
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financed lowlaiideis, but likewise lun foi then benefit It is not 
suipiising, then, that Switzeiland (A305) and New Yoik State (B305) 
have a scanty population in then nioie luggcd paits Hamilton County 



in the Adiiondacks has only s people pei squaic mile, in contiast to 
85,000 111 New Volk County wliith compiises the island of Manhattan 
and is the hcait of New \oik City 

go6 Coloiado fiumshes an excellent illustiation of the lelation of 
relief to distiibution of poptilation The western half, because of its 
relief, has consideiably moic tain than the casteiri Other things 
being ecjual it would theieloie have nioie people, but A58 shows 
the opjiosite condition In the western half the highly 1 tigged Rocky 
Mountains leduce the aieiage density of population to less than 1 per 
sepune mile 111 some counties and to less than 5 eveiywheie except in 
foul widely sepaiatcd aieas The most cential of these four contains 
the mines of Leadville The other thiee contain the valleys of the 
Uncompahgie and Gunnison Ri\eis in the west, the headwaters of 
the San Juan in the southwest, and the Rio Grande in the south center, 
in all of wdiidi niigation is possible So gieat is the advantage of 
level land that a 6-mile tunnel has been dug under a mountain to 



jiing tlic ahiiidant watei of [lie Gudihsoh Rirer ODt ol its nairow 
Mllef lo tile lioidci and sniootlid' Uncompaligre Vallef, wlicre 
150,000 acics can k laijated lasiein Coloiado is difa Along 
tlie ke ol die mouiitaiiis wlieie stieams aie available loi iingation 
w y si\ ol die slate’s cities of ovci 10,000 inliabilanis-all except 
Giand JuecHoh Wc also find more llian 10 pcisoiis per sijoaic mile 
along die Platte and Aibnsas Riveis Even in die diiest easiein poi- 
tioiis, lar liom die monntains and tk meis, no coiintf lias less ilian 
! 1 pel sons pel sqiiaie mile, 01 1 times as many as in tbe most sparsely 
settled counly among die inotintains Tlic levelness ol tlic land out- 


all sniiently so that die popnla- 
tioii in die drici but level castein ball ol Coloiado nimbcis about ly 
people pci sqnare mile, ivliile that ol die more rugged tstein ball 
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THE GEOGRAPHY OF HIGH PRODUCTIVITY 

Chapter XIII 
THE LAW OF OPTIMA 

307 The Nature of Optima Having stucLcd the less pioHuctive 
and less active paits of the woild, we tutu now to the Realm o£ High 
Pioductivity (see §89) In studying the othci lealms we weie con- 
tinually conlionted by limits In the Realm of High Pioductivity, 
howevei. we aie especially conceined ivitli quite the opposite condition, 
namely, the optimum for all soits of products, occupations, and activi- 
ties When used as an adjective, “optimum” means “best, most favor- 
able, most desuable, most conducive to success ” When used as a 
noun "an optimum” means the most favoiable set of conditions The 
law of optima is that for eveiy plant, animal, or activity there is a 
certain combination of conditions which is most favorable A de- 
paiture fiom any one of these is detumental For example, the 
optiimim diet is the one most conducive to health, comfort, efficiency, 
and pleasure Probably no one ever has such a diet for any great 
length of time. Depaituies from the optimum render all of us less 
efficient and happy than we might be Some people, such as the poorer 
classes in India, aie seiiously handicapped by departures flora the 
optimum diet In China, only a few people have a good diet In 
yeais of famine large numbers of Chinese leach the limits, eating bait, 
stiaw, and even eaith until they die. 

308 Many factors coopeiate to pioduce the optimum conditions 
Giapes, for example, grow best in regions such as the French Riviera, 
or the inner valley of California, where a warm sun. plenty of water for 
irugation, and a long fiost-fice season piovide their optimum Ditches 
can be dug under many diveise conditions, but they can be dug fastest 
only under optimum conditions The optimum includes stioiig, re- 
liable laboieis, a good boss, good appliances, good weathei, and sod 
that IS soft, yet stiff enough to stand without caving in More complex 
activities have conespondingly complex optima. The optimum for a 

m 
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shoe factoiy demands laboreis, bosses, and machinery as good as for 
ditch-digging and also a favoiable location as to law materials, power, 
markets, uvals, and political, social, and hygienic conditions Always 
the optimum must have what Horace called "the golden mean,” that 
IS, neither too much nor too little of a given quality 

gog One of the puzzling featuies of both economic geography 
and business is that veiy laiely does any one place provide the optimum 
conditions along many of the diverse lines which influence plants, 
animals, and human activities. In the ice business, for example, the 
optimum for getting a cheap supply of ice is a lake which is ftozen 
all the time, but the optimum market is a large and prosperous city 
wheie the tempeiatuie is nevei low enough to produce natural ice 
A farm m one distiict may have tlie best temperature for raising 
cabbages, in another the best rainfall, in a thud the greatest freedom 
fiom cabbage woims, m a fourth the best laboi supply, in a fifth the 
best location m lespect to markets, and in a sixth the cheapest methods 
of ti anspoitatioii. The piactical optimum is a place wheie each of 
these conditions is at least leasonably good, although none may be 
peifect Since so many factors aie involved, a number of widely 
sepal ated places may appioach equally close to the optimum It is 
no easy matter to balance all the different factors and discover what 
place IS best 

310 Corn as an Illustration The methods by which we discover 
the optima of a product and then asceitain how several sets of optima 
deteimine its geographical distiibution are well illustrated by corn. 
This Cl op is especially uiteiesting because its maximum yield per acie 
and Us maximum importance in the lives of fanners aie found in 
widely sepaiated places. This fact affords an admirable example of 
the interplay of physical and economic factois. Among the crops 
of the woi Id as a whole, corn is surpassed only by wheat in area, and by 
wheat and rice in weight as the giain comes fiom the field About 
aoo billion pounds aie pioduced each yeai on 22 0 million acres, 
which IS the same as 100 million short tons on 344,000 square miles. 
The 800 million acres devoted to corn, wheat, and irce foim well 
towaid half of the land on winch crops are sown each year in the 
world as a whole. If theie weie no coin, the faimeis of the United 
States would have to look elsewhere for at least one fifth of their 
income. 

311. Fully five sixths of the com raised in the United States is fed to 
hogs, cattle, horses, and poultry (A311) If there were no com, the 
price of meat, milk, butter, eggs, and poultry would be higher than 
now, our diet would therefore be less varied and nutritious, our ability 
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to wolk would be correspondingly less, and our deathiate presumably 
lughei In the United States only about one fifteenth of the com ciop 
is consumed by human beings Even this, howevei, is one fifth as 
much as all the wheat in the United States The amount of com eaten 
by people is really quite large, especially in the South Com pone, corn- 
meal mush, corn syiup, and com ceieals for bieakfast aie favoiite 
dishes In most paits of the woild com is used chiefly as human 
food, and only a little is fed to animals Unfortunately, corn is not 
so good foi a steady diet as other cereals aside fiom millet When 
used too exclusively, it leads to malnutrition and often to diseases 
such as pellagia If chemists or plant bleeders could devise a way 
of altering com to eliminate this defect, its usefulness would be gieatly 
increased Such an alteration would be an immense boon not only to 
the United States, but still moie to vast tiopical aieas wheie coin is 
the mam food ciop. 
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312 Three Types of Corn Maps I Dot Maps Some of the 
mam facts which indicate the nature of the optimum for corn are 
illustrated in A39 and A and B313 Before we discuss the meaning of 
these maps, however, it will be well to considei the methods by which 
they are constructed A39 is a standard dot map in which each dot 
stands foi 500,000 bushels of corn. Each dot is placed as nearly as 
possible in the center of an area that produces that amount Small 
as the dots aie, they occupy mucli moie space on the map than 
would the actual aiea on which the corn is raised. Foi that leason 
the Com Belt appears almost solidly black in Agg, although even in 
Iowa only one third of the land is planted to corn m any particular 
yeai In areas where theie is little corn, such as Arizona, a single dot 
repiesents fields scattered over a large area The dot is merely placed 
as near the center of production as possible Sometimes a dot lepie- 
sents production in more than one state In New England, the dot m 
Massachusetts includes the production of Maine and New Hampshire 
In spite of sucli difficulties, dot maps are in many ways the best method 
yet devised for showing where and in wliat quanuties a given type of 
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crop, animal, peison, or activity is found. Foi such factois as human 
population, mining, or silk manufacturing, wheie theie is heavy 
conccntiation in small aieas, dots of dilfcicnt sizes aie often used 
Agsa IS an example of this soil. Evciy student of economic geogiaphy 
ought to make enough dot maps so that he undei stands not only then 
value and use, but likewise then difficnliies and limitations 

313 II Shaded Maps with Poltlual Boundant^ Fiequently we 
need maps showing not merely how much of a thing is found in 
vaiious locations, but how the amount of one thing compaics with 
that of another Foi example, we want to know what peicentage of 
the workeis in difieient paits of the coimtiy aie engaged in mining. 
In othei woids, how many mmcis are tlicie in compaiison with other 
woikeis Oi peihaps we want to know how many yaids of cotton 
cloth aiG turned out pci woiket m the mills, oi how many horses 
theie aie compaied with automobiles A. and B313 aie maps of this 
kind showing how many bushels ot coin weie laised pei acie m the 
United Slates on an aveiage dating a so-yeai peuod In both maps 
the daikest shading indicates a ptoduction ot over .jo bushels per 
acie, the next ligluei shading means 30 to 40 bushels, then 20 to 30, 
and hnally, in the lightest aicas, below 20 In A3 13 each state is shaded 
as a whole Nebiaska, foi example, caiiies the shade indicating 20 to 
30 bushels, and Oklahoma tlie shade foi unclei 20 Such maps are easy 
to make, and ate much used, but they suffei fiom seuous limitations 
The appeal ance of A3 13 suggests that the same conditions pievail in all 
patts of each state, and that theie are sudden changes at state boun- 
daiies. This, of course, IS not true Eastcin Nebiaska pi oduces over 
30 bushels pci acie, while faithei west the pioduction falls below 20 

314 III hoplcth Maps Such mistaken suggestions can be coi- 
rected by using isopleths, as in B3i3 An isopkth is a line sepaiating 
aieas that aie above a ccitain standaid fiom those that aie below it 
The isopleth labeled 40, foi example, passes tluough points wheie 
the yield of coin pei acie aveiagcs 40 bushels On one side of it 
the daikei shading indicates an asciage yield above 40, on the 
other side a hghtei shading indicates a yield below 40 Similai 
isoplcths indicate yields of 30, 20, and 15 (the dotted line) Of 
coiuse, the isopleths have been gcnciahzed so that they foim smooth 
cmves Othenvise then many bendings would make the map hard 
to study Although an isopleth map is not pei feet, it tomes much 
neaier to telling the truth than such a map as A313 The shading in 
A3 13, for example, suggests two conditions which aie far fiom the 
facts One is that noithein Maine laises mme than 40 bushels of corn 
oer acre Actually it laises none at all The other is that the aiea with 
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B3i3-Average Yield of Corn per Acre, igio-igsg, shown by Isoplethb. 
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a pioduction of o\ci 40 bushels is mteviuptcd by an aiea of lower 
yield in southern New Yoik and Long Island As a mattei of fact, 
ihese legions have a high yield like that of Connecticut and New 
Jeisey 

!)i5 The isoplclhs of B313 also pennit us to use our knowledge of 
facts not stated on the map m oidei to add details Knowing that the 
isothcini of GO'’ F foi june, July, and August is the coldwatd limit of ■ 
com foi giain, we aie wauanted m insciung it as the zeio isopleth, 
and then in diauing the othei isopleths accouhngly In that way we 
exclude huge sections of the western United States wheic high altitude 

causes die terapeiatuie to be Loo low 
for com Anothet possibility also 
picscnts Itself A‘59 shows that in the 
notdicm hall of Michigan and 'Wis- 
consin practically no coin is raised 
foi giain Ncai the middle of each 
state, theie is a bioad stiip wheie 
com can be halves ted in favoiable 
ycais, althoiigli in othei yeais eaily 
liosts may spoil it It pays the fanncis 
theie to take a chance because the 
stalks and uniipc eais make good 
cattle feed, even if no npe gram can 
be gathcicd This means, of course, 
that only a small yield pei acic is 
somcLinies liaiiested m this stiip, and 
the avoage is Imr. Inasmuch as the 
avciagc lor AVisconsm as a whole is 
37 bushels, the southern pait of the 
state must laise moic than 40 bushels 
per acre in oiclei to balance die lowei 
I faitliei noitli. In the same way, aldiough Ohio, Indiana, and 
ois hare aveiage yields ol 35 to 38, the yield is consideiably lower 
tins in then soiuhein sections. Tins can be mfeirecl fiom the 
that the aveiage yield is sy bushels in Kentucky and Missouu 
efoie, et cn if county data weie not available, we would know that 
e cciiual and northern sections of Oliio, Indiana, and Illinois 
leld must use to at least 40. That tins is so is piovecl by maps 
IS A181 and A3 15, based on counties, In many counties ol cential 
ta, notth cential Illinois, and Iowa, the aveiage yield of com 
Is 40 bushels, 01 at least is close to that figuie In the south of 
ndiana and Illinois, howeva, the combined efiect of climate 
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and soil i educes ihe yield below 30 or even 25 bushels Because of all 
this we aie justified in di awing B313 as a geneialized map in which the 
isopleths indicate a long naiiow strip of high pioduction fiom southern 
New England and New Jersey westwaid to Iowa It is obvious, 
therefore, that a carefully constiucted isopleth map piesents a truer 
pictuie than a map shaded according to political boundaries 

316 Factors Determining the Optimum of Corn Let us examine 
B313 more closely in oider to see what factois give rise to its geneial 
foim The stiip of highest yield is bounded appioximately by 
isotheims on both sides The noithern bolder lies close to the line 
indicating an average temperatuie of 72° in July, and the southern 
bolder is near the y6° isothcim in that month North of the 72° 
isotlicim the yield declines lapidly because the temperature soon drops 
so low that corn will not iipcn Southward the frequent occuirence 
of unduly hot spells, either with drought or occasionally with too much 
lain, has an increasingly bad effect upon the coin crop It should be 
noted, however, that the decline towaid the south is associated not 
only with the direct effect of heat, but also with other factors which 
aie only indirectly climatic These include a diminishing proportion 
of nitiates in the soil, gieater abundance of pests and parasites, and 
less efficient cultivation The strip between the isotheims of 72° 
and 76° extends from the poor soils and hilly lelief of southern New 
England to the supeib soil and level fields of eastern South DaLota 
and Ncbiaslca Neveitheless the yield decieases towaid the west as the 
soil and relief become more favorable It is not likely that methods 
of cultivation are sufficiently different to explain why the none-too- 
good soils of Connecticut yield 46 bushels per acre, the excellent soils 
of Iowa average 38, and those of Nebraska only 25 The reason for 
the chffeieiice appeals to be the gradual decline m the amount and 
rcguiaiity of the lainfall as one goes fiom the Atlantic Coast 
to the fai inteiioi Tins is evident in Nebraska, where lack of lain 
and hot dry spells in summer reduce the yield of corn to only about 
20 bushels per acre in the western pait This happens in spite of the 
fact that the methods of cultivation in Nebraska are the same as in 
Iowa, and the soil almost equally good— far better than in Pennsyl- 
\ama, for example, where the yield is 40 bushels pei acre Even in 
this case, however, we must allow for othei factors which aie associated 
with climate Grasshoppers, for example, aie much worse in the dry 
mteiToi than in the better-watered regions farther east, where the 
com borer is die mam pest 

317 In B313 the relief of die surface has no detectable direct 
effect on the yield of com per acre, but it is a main factor in detennin.- 
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ing where com shall be laised iioni the Rocky Mountains westward 
The peculiar iiiegularities llieie aic due to the fact that high altitude 
icndcis laige sections loo cool foi com, but this, of couise, is an efiect 
of climate In the W'est, just as m the East, the yield is highest where 
the July tempeiatuie aieiages horn 72° to 76°. The difficulty of 
detecting the efiect of lelief on yield pei acie in B313 is also illustiated 
in a companson of West Virginia and Floiida West Vuginia is quite 
lugged, Floiida almost flat, but West Viigima aveiages 32 bushels of 
com per acie and Florida only 14 Pait of this difleience is directly 
climatic, pait is due to pool methods of cultivation m Floiida, and a 
good deal to pool soil there Indirectly, however, both the cultivation 
and the soil owe much of then quality to climate In B313 the influ- 
ence of the soil is clcaily evident in the way m which the isopleths 
tend to bulge either noithwaid or soutliwaid in the belt of rich black 
soil fiom South Dakota to Texas The good sod causes the yield 
per acie to be lughei than one would expect on the basis of climate 
alone In an eaihet chapter, however, we saw that this good soil owes 
Its chaiactei largely to the fact that a ceitain type of climate has 
prevailed thete fot a long time Thus we conclude that the main 
feaiuies of 6313 aic dnectly climatic, oi else arise from conditions 
such as soil and methods of cultivation which owe much of their 
quality to the climate of the past In other words, climate^ eithei 
dticctly or mduectly, n the mam factor m determining the yield of 
corn 

318 Productivity and Climocrapiis of Corn Having made this 
discovery, we can use the Connecticut climate as a standaid by which 
to determine how far and in what ways the climate elsewheie departs 
from the optimum for coin This is impoitant because it dlustiates a 
method which can be used to advantage with almost any product 
In A3 18 the shaded aieas lepresent the climogiaphs of the places 
named below The slantmg stiaight line is inseited m the same place 
in each diagiam. It lepiesents a standaid type of climate, as iyiII be 
explained latei Fleie it simply seives as a basis foi compaung the 
chmogiaphs with one another The heavy bais indicate the average 
yield of com pei acie foi 20 yeais A caieful study of A3 18 will tell 
us much about com and optima, it will also make us familiar with 
the use of climographs and with types of climate which we shall 
frequently use latei It will fuither illustrate more dearly the prin- 
ciple stated m Paiagiaph 317, which may be restated thus' when all 
the farms tn any given area of considerable size are taken together, 
the yield per acre of practically all crops depends upon climate far 
more than is usually realized Cultivation is certainly of great im- 
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portance, but it varies in harmony with the climate, as we shall see 
later. Thus the prospeiity of the two thuds of the world’s people 
who depend on faims foi a living is influenced to a remarkable degree 
by atmospheiic conditions 
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319 The four uppci cliraogiaphs of A3 18 show what happens to 
both climate and coin as one goes inland from the east coast in the 
pait of the woild wheie com thrives best Haitfoid, only 40 miles 
from the sea, and Hairisbuig, m eastern Pennsylvania, 140 miles fiom 
the open ocean, lepiesent the eastern part of the snip of high yield per 
acie shown in B313 Des Moines in cential Iowa lepresents the condi- 
tions near the western end of the snip, where the yield has declined 
from 46 bushels to about 40, while Genoa m the eastern, com-iaising 
pait of Nebraska, lepiesents an aica wheie the climate has become 
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decidedly less favoiable Since all four places he m approximately 
the same latitude and differ only a little in height above sealevel, a 
compaiison o£ the two castein climogiaphs with the two from the 
inteiioi of the continent illustiates the effect of an east-coast climate 
compaied with that of a continental interior 

330 The two eastern climogiaphs differ fiom the two m the in- 
terior in three prominent respects, winch illustiate the influence 
of continents upon climate Each of the diffeiences has a distinct 
effect upon the -jicld of com (1) The inteiior is hotter than the 
coastal legion in suinraei The aveiage difference duiing June, July, 
and August is only about 2°. but that is enough to allow the inteiior 
to have many inoie of the diy, scoichmg days which aie one of the 
chief leasons why the yield of com per acie is less than in the eastern 
states (2) In wintei there is a gi'catei diffeience, about <7°, but at 
this season the intciioi is colder than the coast instead of waimei 
Because ol this, Iowa and Nebraska get hosts earhei in the fall than 
the regions neaici the coast, thus pi eventing the corn horn filling out 
as fully as possible at the end of the growing season (3) The inteiior 
has a maiked summer maximum and winter minimum of rainfall, as 
appeals horn the way in which the slope of the climographs horn the 
light above to the left below becomes more pronounced as one goes 
from Hartfoid to Genoa Haiifoid has 12 7 inches of rain in June, 
July, and August, and the rain and melted snow of the 3 winter months 
amount to 10 3 inches Des Moines, on the othei hand, has 129 inches 
of ptecipitation in May, June, and July, but only 3 6 inches in 
Decembei, Januaiy, and Febmary. (4) Although A318 does not 
show It, variability is a fouith impoitant handicap of continental 
climates The great contiasts between summer and winter which have 
just been mentioned are one evidence of this. Another is the fact that 
both the lamfall and the temperatuie of any given month vaiy mote 
fiom yeai to year in the inteiior than near the sea This mcieases 
the tendency towaid both diought and host, as well as towaid hot, 
dty spells in siimmei. 

321 Corn in Regions that Depart from the Optimum' The sec- 
ond row of climogiaphs in A3 18 shows how both corn and climate 
change as one goes to lower latitudes and to legions warmei than 
those of greatest productivity In Noith Carolina the yield of corn 
averages 20 bushels This low yield occuis in spite of the fact that 
the fields are well feitihzed In that state, accoiding to the United 
States Depaitraent of Agnculture, the feitihzer and manure given 
to the aveiage acie of com aie woitli 6 times as much as in Ncbiaska 
where the yield pei acre averages 25 bushels, they are worth 2 times 
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as much as in Iowa (58 bushels), and two thuds as much as in Penn- 
sylvania (4a bushels) A318 shows that in Noith Caiohna the rainfall 
IS about light, as in most of the eastern half of the United States, but 
tempeiatuies highei than those farthei noith aie a disadvantage. 
In Alabama the yield diops to only 15 bushels, even though the value 
of the fei tilizer and manuie per acie is gi'eater than in Iowa. Part of the 
trouble lies in the fact that there is less selection of seed and less 
caie in cultivation than larther noith Othei disadvantages are that 
heie, as in most warm legions, the soil is comparatively poor, especially 
in nitiates, and insect pests and paiasites aie active All these condi- 
tions, as we have seen, aie to a consideiable degiee indiiect effects of 
climate, but the climate also has a diiect effect on the corn The heavy 



lamfall and high lemperatuie cause a stiong departure fiom the 
optimum 

322 The next two chmograplis in A3 18 take us to low latitudes 
of the southern hemisphere (A322) In order to find the most favor- 
able tempeiatuies, it is necessaiy to go up into the mountains or 
plateaus At Jujuy, in nortliwestci n Argentina, we aic at an altitude 
of about 4,000 feet and are just south of the Tropic of Capricorn The 
planting season is October, but that month is much too warm foi the 
best geimmaiion of the seed Theiefore, the coin is at a disadvantage, 
even if pait of it is helped by iiiigation The next two months are 
ideal in both temperatuie and rainfall, as is evident from their agree- 
ment with Hartfoid, but January and February aie too rainy Plence, 
the com does not fill out its eais propeily and the kernels do not 
harden well Moreovei, insects and bacteria have a much better 
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chance to do damage than in icgions where cool weather soon checks 
their activity. The com ciop, like every other, is helped both by 
the optimum w'cathei loi its own growth and by weather that is un- 
favoiable lor its enemies 

323 The middle line ol climogiaplis in A3 18 ends in Java, only a 
few degices fiora the equator Note how the chinogiaph is compressed 
into a long, nanow hoii2ontal stiqi because the lainfall vanes gieatly, 
while the tempeiatuie vanes scarcely at all At ceitain elevations in 
Java one can find tempeiatuies that arc ideal foi the spiouting of coin, 
for its growth, and for its npcning, but no one place has all these 
condrtions Neveitheless, at elevatrons of 3,00a to 6,000 lect wheie 
the best Javanese coni is giown, the climate for seveial months is 
lavoiable altci the coni is once started It is also delightful loi human 
beings, except that the uniform tempeiatuie is monotonous Most 
of the Javanese coni, howevei, is giown at low altitudes on the 
neighboniig island oi Madura The soil tlieie is not so good as 
the dark volcanic soil of Java, and tlieie is less walei for inigation, 
so that nee cannot be so fully lelied on Hence the people turn to 
com as a main food ciop The climatic conditions dcpait so fai horn 
the optimum that the aveiage yield per acie falls to scaiccly more 
than 12 bushels, the aveiage foi all Java being 14 Poor cultivation 
and pool soil have much to do with tins, but in such a climate even the 
best cultivation would not give yields like those of Iowa or Con- 
necticut 

324 All of Canada except southern Ontario and the St Lawrence 
Valley as far as Montieal lies beyond the noitlieni limit of com So 
does most of Euiope, except the south and southeast fiom Poitugal 
tlnougli southern Fiance and Hungaiy to southern Russia and Bul- 
garia Most of Asia is eithei too cold, as in the noitli, too chy, as in 
the west and centei, especially m summer, 01 else too waim and moist 
As a icsuit the whole mainland laiscs scarcely 3 per cent as much as the 
United States Even where the summer lainfall is abundant, as in 
China, it is often difficult to raise com without iriigation because 
the spiing IS too diy and the summer too wet In waim, tropical 
regions the combined effects of heat and moistuie usually limit com 
to restricted aieas in the highlands Tins handicap and the great desert 
combine to cause Afiica to raise less than half as much as South 
Ameuca, although much more than Asia The African corn grows 
mainly in Egypt, with the help of nugation, and in the paits of 
South Afiica where summer rains prevail In South Ameuca, Atgen- 
tma IS the only country with a really good yield pei acie Never- 
theless, a yield of about 30 bushels per acre in Aigentina, where com 
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is very important, is not so good as that of the North Atlantic and 
New England States wlieie the total pioducLion of com is small, or of 
the Com Belt wheie it is laigc Com foims the most impoitant food 
m Brazil and many Andean legions Nevertheless, the small yield 
per acie theie shows that either the climate, the soil, the cultivation, or 
some other condition departs fiom the optimum much more than in 
Argentina 

325 WJiy Eutope Is Not a Gieat Coin Continent Although the 
com of foieign countiies as a whole has a yield per acre far less than 
in the wedge from southern New England to Iowa, the southern tip of 
Ontaiio and the Swiss and Italian valleys at the southern base of the 
Alps almost rival New England Certain inigatcd areas, such as Egypt, 
stand at the Corn Belt level, or Iiighci, as does a small area in New 
Zealand Austria and northern Italy average close to 30 bushels per 
acre Otherwise even the best regions, such as Hungary and Japan, 
raise only about 25 bushels per acre One of the significant facts about 
all this IS that the regions where corn is the staple food, such as Biazil 
and Rumania, aie not the ones where the yield per acie is highest 
We have already seen that this is true also in the United States 

326 In Euiope corn gets more space than wheat only in the 
southeastern countries of Yugoslavia and Rumania. It gets more 
than half as much space as wheat in another southeastern country, 
Bulgaria, in a cential country, Hungary, and in a far southwestern 
countiy, Portugal. These corn regions show a strong cliinatic resem- 
blance to those of the United States, but with interesting diffeiences, as 
appeals in the lower line of A318 Hungary, although nearly ideal in 
tempeiatuie, is a little too dry at all seasons Hence, a yield of 24 
bushels per acie is about what one would expect This suggests 
the value of cyclonic storms Both the United States and Europe 
have such storms, but they are more numerous and bring more ram in 
the interior of the United States dran in that of Euiope Hungary is 
nearer the sea than Iowa, but because it has fewer and weahei cyclonic 
storms It gets less rain, especially in summer. Moreover, it is shut off 
from the Mediteiranean Sea by mountains so that there is no free 
inwaid sweep like that which brings moisture from the Gulf of Mexico 
to Iowa These facts in themselves, even if all other conditions were 
similar, would make its crop smaller and less regular and its farmers 
pooiei than those of Iowa Bulgaria is not quite so favored as 
Hungary Even its best portion, represented by Phihppopolis in A3 18, 
IS a little diier than Hungary, and the danger from drought is greater 
Most of the corn-raising part of the country is both warmer and drier 
than Phihppopolis, so that Bulgaria’s yield of 16 bushels per acre as 
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the avetage foi all soits of faims is about as much as could be expected 
Hcic, as in etciy other case, it is smpiising to see how closely the 
yield pel acie hainiunizes with the climate 

327 Em ope IS not a corn continent If the United States had no 
aicas wheie the climate appioaches the optimum £01 com any moie 
closely than docs the climate 111 the mam coin aieas of Euiope, our total 
yield would piobably be less than 750 million bushels instead of 
2,750 million In othei woids, oui climate is so diffeient fiom that 
of Europe that ive laise moie than 2,000 million bushels of corn m 
climates which have no exact counteipait in Euiope Most of this 
IS laised in the Corn Belt (AQ51) , an aiea of half a million scjuaie 
miles, which is populaily supposed to he much like the mtetior of 
Euiope in climate. Of couise theie is similaiity, but there is enough 
diffeience so that, even with their intensive methods of cultivation, 
the Europeans do not iival the yields obtained in the better paits of the 
United States The fact that intensive cultivation m Euiope docs not 
pioduce yields as gieat as much less intensive cultivation in states 
such as Ohio indicates how gieatly com depends on climate The 
same is true ol almost eveiy other crop, as wc shall soon see in the case 
of wheat 
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WHEAT. AN EXAMPLE OF LAND UTILIZATION 

328 Worldwide Distribuiion of Wheat The law of optima is so 
impoitant that we will examine the optimum for a crop moie widely 
distiibuted than com We have seen that climate, soil, and lehet 
limit wheat to about one tenth of the lands of the eaith, and that 
it IS cultivated on only one tenth of this tenth Nevertheless, no other 
crop is so widespiead, nor docs any other piovide so large a share of 
human food Wheat supplies about 30 pci cent of the calones 01 heat 
units in the diet of the United States, and still moie in that of wcstcin 
and southern Emope This wide use is due to several causes (r) 
Long experience has proved that cereals ate the best kind of staple food 
ciops by reason of then nutritive value, ease of cultivation, yield per 
acre, keeping qualities, small bulk, and adaptability to diverse climates 
and soils (2) Among the ceicals wheat is especially well balanced in 
proteins, carbohydrates, and vitamins Only oats excel it in this 
lespect, but they are twice as bulky and do not keep so well (3) 
Wheat is also the most appetuing of the cereals as a steady diet 
Hence, wherever it is possible, the majority of mankind choose wheat 
lather than iice, corn, lye, barley, or millet (4) Wheat will grow in 
a greater variety of climates than any other food crop except bailey 
The fact that it can be sown either in the fall or spring helps in this 
respect So, too, does the fact that many new vaiieties, adapted to 
exti ernes of climate and soil, have been developed (5) Wheat is so 
hard, film, and free horn oil that it keeps belter than any other cereal, 
and can stand long tianspoitation 

329. Diverse Qualities or Wheat Regions With wheat, just as 
with corn or any other ciop, the optimum is not necessarily found 
where the crop is raised most abundantly In other woids, the 
optimum for the growth of the a op itself is one thing, and the op- 
timum for the business of mising the crop is another For the present 
we are inteiested m the optimum for the crop The optimum for the 
business will be consideied later The wide contrast between the two 
kinds of optima is evident when B and D330, shoiving the yield of 
wheat per acre in Europe and the United States, are compared with 

20s 
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A and Cgjjo, showing the percentage o£ harvested land devoted to the 
Cl op in the same icgions, With wheat, as with other crops, the five 
mam lactois in deteinnning the yield pei acie, and hence the optimuni 
foi pioductiMty, aic the physical factois of soil, lehel, and climate, 
the biological factoi of pests, and the human factoi of cultivation, 
taking this last woicl in the bioadest sense to include selection of 
seed and impiovement of vaiieties, as well as fertilization, plowing, 
and so foith 

330 I Wheat and the Soil Wheat is laised in a great variety of 
soils fioin the lathei pool sandy loams of Flandeis and the pale blown 
stony soils of Maine to the iichest black eaitli in southern Russia, 
Sibeiia, Austialia, and the plains fioin Saskatchewan to Texas In 
any one locality the yield per acie is much huger upon rich black soil 
than upon pool pale soils. Nevei tireless, when the average yield per 
acie for large areas is consideted, high yields and good soil do not go 
togethei The soil aiound the North Sea is fai pooi er than m southein 
Russia, but B330 shows a yield per aue about thice times as gicat in 
the poor soil as in the good Biitish Columbia and Maine have not 
neaily such good soil as Albeita, the Dakotas, and Kansas, but they 
pioduce twice as much wheat per acie (D330) The total production 
pci equate mile may be either gieatei 01 smallei on the good soils than 
on the pool That depends not only on yield per acie, but on lelief, 
economic demand, and other conditions winch deteimuie what per- 
centage of the land is used for all ciops and foi wheat in paiticular. 
The point to be emphasized heie is that the general distiibution of 
both acreage and yield of wheat, as indicated in A and B330, show even 
less 1 elation to the general distiibution of types of soil than does that of 
coin. This by no means indicates that soil is unimportant, but 
merely that its influence is concealed by othei conditions. 

331 II Wheat in Relation to Relief and Pests Although the re- 
bel of the eai th’s suiface is a factor m the general optimum for wheat. 
It does not play any appieciablc pait in deteiminmg the appeaiance 
of B and D330 Mountainous Swilzeiland and level Nethcilands both 
get high yields pei acie, and so do lugged Vermont and the level parts 
of the plateaus ol eastei n Washington In similai fashion level Russia 
and mountainous Gieece get low^ yields, as do level Noith Dakota and 
lugged Kentucky Locally, to be suie, the effect of lelief is great, but 
It fades into insignificance when legions with widely diffeient chrnates 
aie consideied Pests likewise may be dismissed briefly As local 
factois in causing a high 01 low yield pei acre they ceitamly play an 
impoitant pan, but then effect vanes almost m harmony with that 
of climate. If the weather is good for wheat, pests have relatively 
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A330— Peicentage of Haivested Land Devoted to Wheat in Europe 



B33o-"Average Annual European Yield of Wheat per Acre, m Bushels, 1910-1929. 
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C330— Percentage of Harvested Land Devoted to Wheat in the United States 



D330-Average Annual American Yield of Wheat pci Aue, iq Bushels, igio-igag 
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little influence, if it is bad, they do terrible damage. This leaves 
only climate and cultivation as major factois to be considered in our 
attempt to find out why the yield of wheat varies from more than 40 
bushels per acre around the Noith Sea to no moie than 10 in such 
regions as Portugal, Greece, and parts of Russia 

332 III Methods of Cultivation and Stage of Civilization The 
methods of cultivating wheat diflei from legion to legion as much as 
do soils, but their effect on the yield of wheat per acie is much less 
than one would expect In some unpiogressive regions wheie the 
yield of wheat is only 10 or is bushels pei acre, most of the wheat 
fields are merely sciatched to a depth of 4 or 5 inches with a wooden 
plow Paits of Turkey are of this kind The wheat is haivested m 
the piimitive back-bieakmg way by men and women who bend over 
fiom the hips with sickles It is earned to the thieshmg floor in 
cieakmg carts, peihaps with solid wooden wheels, or on the backs of 
donkeys, or even of men and women In tire lemotei parts of the 
country, where modern methods have not yet been introduced, the 
wheat is threshed by driving cattle and donkeys aiound and aiound 
over It on a floor of diied mud. Finally the giain that has been 
tiampled out by the feet of the animals is winnowed by a man who 
throws the mixture of finely broken straw and golden giain into the 
air with a shovel When the wind dies down and no longer blows 
the light chaff away from the heavier gram, the man may stop woik 
and whistle, thinking thus to call the wind back again Strange as 
It may seem, a yield per acre practically the same as that of Turkey 
IS also obtained in some of the most advanced paits of the world 
where the modem methods are used Examples of this are found 
in the Dakotas, the interior valley of California, laige sections of 
Australia, and the plains of southeastern Russia In some of these 
places great effort has been expended in developing impioved varieties 
of wheat. The methods of cultivation are ultra-modern with tractors 
pulling huge plows that bite deeply into the soil and turn the old 
straw under for fertilizer There tire combine cuts, thieshes, and 
loads 500 bushels of gram with the same amount of human labor that 
is needed to cut, stack, thresh, and bag 1 bushel on the moie piimi- 
tive faims of Turkey Thus we have the most extreme difleience in 
methods of cultivation, but the yield per acre in the advanced regions 
IS scarcely moie than in those tliat are most primitive 

333, Laige yields pei acre as well as small are found where both 
primitive and advanced methods of cultivation aie employed Be- 
cause of the effect of the best wheat climates on man, as well as for 
other reasons, the contrast in methods in these cases is by no means 
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SO great as in the areas of low yield In Japan, which has a high yield 
per acre like that of Maine, the methods of cultivation aie almost as 
primitive as in Tuikcy, except that the fields aie well fertilized In 
Bntisli Columbia, wheie the yield pet acie is still laige, the methods 
of cultivation ate of the most adcanced type except that only a little 
fertilizer is used Aiound the Noith Sea wheie the yield is highest 
of all, the wheat is well fcttihzed and the methods of cultuic are well 

advanced, except that no gieat 
amount of macliineiy is em- 
ployed Much of the wheat 
IS cut with horse-drawn reap- 
ers, which lay the stalks in 
piles ready to be bound into 
sheaves A considei able amount, 
liowcvei, IS still harvested by 
hand with cradles, that is, with 
scythes to which aie attached 
wooden fingeis that stick up a 
foot or moic and gathei the 
stalks into piles that can easily 
be made into sheaves Faithei 
south and east in Europe the 
amount of hand work in- 
creases, the use of fei tilizei 
diminishes, and the yield per 
acie falls off shaiply Nevei- 
theless, the yield per acie in 
Spam, Italy, and Rumania is 
about the same as in West 
Viiginia, Illinois, and Indiana 
Thus the yield of wheat per 
acre has surpnsingly little 
connection with the extent to 
winch modern methods aic em- 
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ployed, and agiecs only imperfectly with the extent to which feitilizeis 
are added to the soil 

334 IV. Climate and Wheat The climates in which wheat is 
raised aie almost as diveisc as the sods and the methods of cultiva- 
tion. Thiee diverse types ot wheat climate aie shown in A334 The 
heavy solid line repiesents Biussels, in the world’s best wheat region 
The Maiitime Cyclonic climate of Belgium has abundant but not 
excessive rain at all seasons It enjoys mild winters with only a little 
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frost and snow, and delightful summers just warm enough to be com- 
fortable The chmograph for Irkutsk in Siberia illustrates a Con- 
tinental mid-latitude type with mid-summer conditions not much 
different fiom those of Belgium, but with a very brief spring and 
fall, and a long and very severe winter. The chmograph for Algiers 
is typical of a Mediteiianean climate with waim, rainy winters, a 
short spiing and fall, and a long, hot, rainless summer 

335 Diverse as these three climates aie, they all have one feature 
in common Their chmographs come together, which means that 
the weather in all three is similar, at the time when wheat is making 
its most rapid growth, namely, April in Algiers, and June in Brussels 
and Irkutsk In Brussels essentially this same kind of weather con- 
tinues through July, August, and September, at Iikutsk it continues 
thiough July and August, but September becomes quite cool, at 
Algiers both March and May can be giouped with Apiil so far as 
temperature is concerned, but Match is moie rainy and May much 
diier The significant point about these thiee chmographs is that 
m all of them the aveiage temperatuie and total lamfall of the thiee 
months befoie the wheat is liaivested are almost alike The preced- 
ing mondis, however, when the wheat is making its early growth, 
differ gieatly m the three regions In Belgium, wlieie 37 bushels of 
wheat are produced per acre, they aie lainy and cool, but not cold 
In Algieis, where the yield chops to only 10 bushels or less, they are 
rainy and warm In Iikutsk, wheie the yield is a little better than 
in Algeria but far below that of Belgium, the climate is so cold that 
winter wheat cannot be raised, and wheat must be sown in late April 
01 early May Examination of other wheat regions shows that wheat 
grows only m climates which at some time during the year have two 
months of weathei similar to that which prevails when the three 
chmogiaphs of A334 come together The yield per acre depends 
laigely on how far the weather during the lest of the year departs 
fiom the optimum which is discussed in the next paragraph 

336 The Climatic Optimum for Wheat In order to find out 
still more about the optimum climate for wheat, let us follow the 
same method as with coin Data fiom 18 European countries and 21 
American states for each month during many years show that the 
optimum climate for wheat differs very little from that of Denmark. 
In summer the climate of that country is practically identical with 
that of Belgium, and even in winter it is only a degree oi two colder 
and a little diiei Hence, the chmograph foi Brussels in A334 comes 
close to showing the optimum climate foi wheat, just as that of Hart- 
ford does for corn When we examine the' yield of wheat per acre 
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in tlie lest of the world we find that it vanes in haimony with the 
extent to which the climate differs fiom that of Denmark E^go 
shows that Denmaik with a yield of 43 bushels outranks all olhei cotm- 
tiies It IS closely followed by Holland (40) and Belgium (37) A 
laige neighboiing aiea around the North Sea hai vests at least 28 
bushels pel acie, as does SwiUeiland Farther away, as we have 
seen, the yield falls off until it leachcs a level of only about 10 bushels 
in southeastern Russia, Greece, and Poitugal. In the United States, 
a yield of raoie than 20 bushels is found only in the high plateau 
states of the West, wheie the ciop is often helped by irrigation, and 
in New Yoik and New England (D330) In Biitish Columbia, wheie 
the climate of the wheat-iaising section appioaches the Noith Sea 
t5pe moie neaily than anywheie else in North America,' the yield 
uses to about 26 bushels 

337 The Value of Cool Siimmets a 7 id Mild Winters All this is 
interesting because it shows the value of cool summers and mild 
winteis, a value which we shall see again when we study human health 
and efficiency Even with com, the yield pei acie declines wheie 
the warmest month has an aveiage temperature above 72° Wheat 
gives its highest yields only wheie the temperatuie of the warmest 
month is not far fioin 63° F and that of the coldest month about 
32° to 35° In the United States the neaiest approach to such cool 
summeis is found wheie D330 is heavily shaded Only around Puget 
Sound, howevei, aie such cool summers associated with mild wmteis, 
and there %ve find the greatest yield of wheat per acre ever iccoided 
in America In igig on a soil of only moderate quality a 15-acre field 
in Island County, Washington, produced 117 bushels per acre In 
Europe cool, moist summeis of the kind best for wheat prevail along 
the coast fiom noithwestein Spam to Finland, as well as 111 Switzer- 
land They also extend well inland in Geimany The central pait 
of tins coastal area, around the North Sea, is especially good because 
theie the wintcis, as well as the summers aie mild. 

338 Climatic optima play so laige a pait in economic geogiaphy 
that it is desiiable to inquire exactly how the mild climate of legions 
near the Noith Sea and Puget Sound helps the growth of wheat. One 
of the first things is that in sucli coastal areas, where west winds con- 
stantly bung to the land the influence of the sea, variations in the 
yield of crops from year to year are comparatively insignificant. Theie 
IS moie than this to the inattei, however When the average tem- 
perature in winter falls below 32°, as it does m most of the great 
wheat regions of the woilcl, wintei wheat that has been sown the pre- 
vious fall must stop growing. Aside from Australia, Argentina, and 
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India, most of the regions that aie gicat exporteis of wheat are so 
cold that wheat can scaicely glow at all for three months, more or 
less Meanwhile, m the regions near the North Sea and Puget Sound 
the wheat is enjoying tempeiatmes winch aveiage above fieezing most 
of the time Hence not only is it able to grow a little, but it is en- 
couraged to tiller 01 stool This means that it divides into several 
stalks so that each plant produces seveial heads of wheat instead of 
only one Naturally the yield is gieatly influenced in this way. Tiller- 
ing occuis only m the eaily stages of giowtli and only when giowth is 
slow Tlierefoie it occuis only under ceilain special conditions 

339 So important is tiUeimg that in legions such as Mesopotamia, 
Palestine, Oklahoma, and Texas, where the wintei is waim and the 
spiing soon becomes dry, the people allow cattle and sheep to glaze 
on the glowing wheat during the cooler months This not only 
piovides excellent pastuiage, but also causes the wheat to send up 
moie shoots fiom each root If the winteis aie cold enough to kill 
wheat which is planted in the fall, spung wheat must be planted 
Since It must giow fast m order to ripen duiing the shoit summeis 
which prevail in such climates, it cannot tiller so much as winter 
wheat, 01 produce such abundant giain, unless the eaily summer days 
are exceptionally long and giowth is little checked at night Such 
IS the case iii the Peace River Valley of Canada, where the yield of 
spiing wheat often rises to 40 bushels pei acre Denmark, in about 
the same latitude (56° N ), owes its high yield of winter wheat in pait 
to the long days It is interesting to see how systematically the yield 
per acre in B and D330 falls off as the climate depaiis more and 
more fiom the Noith Sea optimum In this lespcct, wheat behaves like 
corn, and indeed like eveiy other agiicultural pioduct that has been 
investigated Neveitheless, we must study the matter fuither hefoie 
deciding how much of the agreement between climate and yield pei 
acie is due directly to climate and how much to othei influences 

340 Where Wheat Is Raised I Mam Regions of Surplus and 
Export. One of the pioblems in lespect to every ciop is to discover 
in what regions it pays best to raise it The utilization of land for 
wheat differs fiom us utilization foi coin because of several impor- 
tant conditions Wheat can be raised in so great a variety of geo- 
graphic legions and can be so easily tiansported that the puce is gieatly 
influenced by the crops of the world as a whole, as well as by local 
supply and demand Wheat is used almost wholly for human food 
and only larely for animals Again, the methods of cultivating wheat 
vaiy far more than those for coin The most heavily shaded paits of 
A340 produce a surplus of wheal that can be steadily lelied upon. 
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The aieas that are lightly shaded with lines produce more wheat than 
is needed loi local consumption, but the expoi table suiplus is small 
compaicd with the population and often disappeais in bad years. 
A compaiison of tins map with A50 shows that, although ceitain 
areas, such as Manchukuo, India, Fiance, and Italy, pioduce wheat 
sometimes in laige quantities, they have little or no suiplus In fact, 
a large suiplus which can be relied on yeai after year is found in 
only thiee regions The most impoitant of these extends horn Okla- 
homa on the south to central Alberta on the noith, and reaches west- 
waid to IVasliiiigton and Oicgon It is divided between the United 
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States and Canada, winter wheat being laised in the south and spiing 
wheat 111 the noith It ships its wheat mainly castwaid via the Gieat 
Lakes to the eastein United States and Canada and to Europe, but 
some goes west to Puget Sound, some south by way of the Mississippi 
River, and a little has begun to go to Euiope via Hudson Bay Nevei- 
tlieless, this North Ameiican wheat area is distinctly a unit Its sur- 
plus is so huge that it not only feeds the United States and Canada, 
but also furnishes about half of all the wheat that enters into foieign 
commerce 

341 Second in impoitance among wlieat-expoi ting aieas comes 
the South Ameiican wheat legion, mainly in cential Aigentina Its 
suiplus for expoi t is often moie than hall as gieat as that of North 
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America. This is partly because the number of people to whom wheat 
is supplied locally is only about a tenth as great as in the United 
States and Canada The third large and reliable exporter of wheat 
is Australia, although scanty rainfall is there especially likely to cut 
off much of the export. Most of the Australian wheat comes from a 
relatively narrow stiip in the southeast on the edge of the plateau a 
little way back fiom the coast, and from a similar but much smaller 
stnp in the southwest In New South Wales the suiplus of wheat 
per capita aveiages about 12 bushels while in South Australia it rises 
to 48 

342 Othei Export Regions The southeastern edge of the great 
Russian wheat icgion, not fai from the Caspian Sea, may almost be 
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classed with the North American, South American, and Australian 
wheat regions. This is the section wheie the Russians have estab- 
lished then huge state farms The surplus of wheat in a section as 
laige as several of our states rises approximately as high as in Noith 
Dakota, Saskatchewan, or West Australia This section, however, 
glades off into the main wheat area of Russia, that is, into the vast 
Black Eaith or “chernozem” region and its extension of dark chestnut 
soils extending from Ukraine to Irkutsk (A3 42) In that aiea, al- 
though a huge amount of wheat is raised, the surplus is relatively 
small, and disappears in bad years If Russian industry and prosperity 
continue to grow, it is doubtful whether wheat pioduction, in normal 
years, can more than keep pace with the increase in the demand for 
wheat within the country. 
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343 Two othei aieas pioduce a small but fairly steady surplus of 
wheat for expoit One lies in French Noitli Africa, and includes 
Tunisia, Algeria, and Morocco. The other, in southeastern Euiope, 
includes Rumania, Yugoslavia, and Hungary Until a few years 
ago, Mancliukuo was also supposed to be a gieat leseivoir from which 
wheat could be drawn for export, but this is fast ceasing to be tiue 
Not only is the local population inci casing moie lapidly than the 
wheat supply, but the faims are small and the methods of cultivation 
primitive, so that the surplus raised by any individual farmer is small 
Moieovei, farmcis aie finding that soybeans pay better than wheat 
This IS not sui prising w'hen one notes how far the heavy summer lains 
and cold, diy winters of Mukden depart horn the evenly distubuted 
rainfall and mild winters of Brussels in A334 

344 Contrast between Exporting and Importing Wheat Coun- 
iRiES I, Quantity and Quality In A340 laige areas show the light 
dots which indicate that a coimtiy raises some wheat, but not enough 
for expoit By far the most impoitani such region is Europe, omitting 
Russia and the southeast Theie about a billion bushels, oi about a 
quaitei ot the woild's supply, is laised India, China, Japan, Turkey, 
Iran, and ceitain lesser countries raise anolhei quaitei, and expoit 
relatively little Most of them ought not to expoit any at all, foi 
their people are underfed much of the time In a geneial way the 
countries that raise wheat but have no surplus aie moie humid than 
those which Ime a surplus They are also moie densely populated 
Then wheat tends to be softer and less valuable than that of the direr 
and colder expoit regions Although legions with waim winters and 
cool summers, such as pievail around the Noith Sea, raise the laigest 
crops pel acre, their wheat is comparatively soft and does not make 
the best bread In a general way the wheat becomes haider as one 
goes to regions that are either drier 01 colclei The hardest wheat, 
except the macaroni 01 duium wheat of Italy and Noith Africa, comes 
from cold and faiily diy icgions such as Noith Dakota, the Canadian 
Northwest, and southwestern Sibciia In northwestern Europe it is 
mixed with softer wheat to make biead that uses well Hence it brings 
a somewhat higher puce than the Iiomegiown European wheat, but 
not high enough to make it anywhere nearly so profitable acre for acre 
Nevertheless, the quality of the wheat is one reason for raising it in 
legions where the yield pei acie is low 

345 II Yield pel Aac The yield of wheat pei acre m regions 
that expoit wheat averages low Compare the yields in such regions 
duiing a recent five-yeai peiiod as shown on the left in the lower pait 
of A345 wi th those shown in the upper part for regions which do not 



EXPORTING AND IMPORTING WHEAT COUNTRIES 


217 


laise enough to feed their own people Then look at the peicentages 
of the cultivated area devoted to wheat in the two gioups of countiies 
as shown on the light. The expoiting countiies have yields of 8 to i8 
bushels pel acie Yet they devote 19 to 67 per cent of their harvested 
land to wheat The impoiting countiies have yields of 20 to 44 bushels 
per acie Yet they devote only 1 to 18 per cent of then land to wheat 
The icason for this is economic, as appeals in the next paiagiaph 

246 III Competition of Wheat with Othei Ciops Wheat, like 
coin, is often pushed out of the legions whcie it glows best because 
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Other ciops pay bettei or aie moie desiiable The legions that are best 
for wheat aie also good for a vaiiety of other crops such as potatoes, 
oats, apples, gieen vegetables, and sometimes corn Corn pays so 
well in Iowa that it would be foolish to devote much space to wheat. 
In Denmark, oats and bailey drive out wheat because they furnish 
feed for animals, just as corn does m Iowa. The Danish farmers have 
found nothing that pays them better than to raise these crops and 
otheis as food for hogs, chickens, and cattle, the pioducts of which 
can be shipped to Gieat Biitain or elsewheie for good prices Ger- 
many and the foimer Czechoslovakia and Austria find it profitable to 
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devote at least as much land to potatoes as to wheat In Yugoslavia, 
however, the yield oE potatoes is only one third as gi-eat as in Germany 
Therefoie potatoes are not very piofitablc and the faimeis fall back 
on wheat Anothei important factor is that the climate and other 
conditions in the aieas wheie wheat grows best are so favoiable to 
man that the population Lends to be healthy, energetic, and therefoie 
both prosper ous and dense Such people can affoid to pay well for a 
good diet which includes a large amount of vegetables, fiuit, meat, 
milk, and eggs The Biitish faraier finds it piofitable to laise these 
pioducts and eat biead made of wheat from Canada oi Austialia 
Even in some new icgions, such as New Zealand and Biitish Columbia, 
this IS fast becoming the case 

347 PosriivE Factors in Location of Wheat Culture I Soil 
Certain definite geogiaphical advantages make it woith while to laise 
a great deal of wheat m regions where the yield per acie is low One 
of these is rich, black, or dark chestnut soil (Plate II) The gieat 
wheat-expoi ting legions of Noith and South Ameiica, Eiuasia, and 
Austialia aie all located m relatively diy climates which favor the 
giowth of gi ass lather than tiees Accordingly all of them have gradu- 
ally acquired a deep coveiing of rich, daik soil A348 and Plate II 
show the vast extent of this kind of soil Its distiibution agiees quite 
closely with that of the mam aieas that have a suiplus of wheat for 
export This is true even m India and China, the driei pai ts of which 
export wheat in good years, even though other paits aie close to 
staivation Such soil has some advantages which partially counteract 
the ill effects of aridity It holds water unusually well, it is easy to 
cultivate, for it breaks up readily under the plow and haiiow and 
is free from stones, and it is so iich that it suffers relatively little fiom 
repeated ciopping without the addition of fertilizers 

348, II Climate of Wheat-Expmting Regions The same dry cli- 
mate which I educes the yield per acre also makes it possible foi each 
farmer in the thiee great exporting regions to cultivate a large aiea 
The diyness frees the farmer fiom the delays which arise elsewhere 
from wet soggy fields for several weeks in the spring and fall, and 
after rain at other seasons. Hence the peiiod during which he can 
prepare the sod and sow u is longer than in moister climates A diy 
climate also lengthens the period during which harvesting is possible 
It does this by reducing the danger that the wheat will be beaten down 
and ruined by ram and wind, or will have the ripe kernels shaken 
out or rendeied moldy These conditions lessen the actual work of 
harvesting because in dry climates there is not much need of tying 
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the wheat into sheaves and stacking the sheaves in shocks in order to 
piotect the gram and let it dry more fully before threshing. Another 
impoitant item is that a dry climate makes it possible to use machinery 
oil a laige scale This is hue of plowing and harrowing because the 
soil in scmi-aiid regions is not only dry, but usually friable and easily 
woiked At harvest time, since the grain can safely be left to ripen 
on the stalk, it is possible to use combines In all these ways the cost 
of laising wheat is reduced In producing wheat the use of labor- 
saving machineiy becomes more and more feasible and piofitable as 
one goes from a moist to a dry climate. Hence in diy climates one 
man’s woik will cultivate several times as many acres as in more humid 
legions 

349 Dry Farming The world’s growing demand for wheat, the 
development of agricultural machineiy and the fact that semi-arid 
land was available for settlement have led to the peculiar form of 
agutultuie known as "diy faiming” Accoiding to this method the 
land must be hariowed several times for each crop befoie the seed is 
sown There is no assuiance of a crop unless the giound is moistened 
to a depth of 2 or 3 feet. In diy climates the lam of a single season 
IS often not sufficient for this unless evaporation from the surface is 
pi evented. One method of doing this consists of shallow hai rowing 
so that a layer of diy dust lies on top of the field and there aie no 
weeds to suck up moisture and pass it out into the air In this way 
the rainfall of two years can be stoied in the ground, thus giving a 
ciop every other year. Such dry farming is too expensive except where 
the following conditions prevail. (1) land can be procured cheaply 
in large amounts; (2) the land is fairly level, (3) the soil is iich, easily 
woiked, and good at retaining moisture, and {4) the woik can be done 
cheaply These conditions prevail in the diier parts of the heavily 
shaded areas of Plate II in North Amenca, South America, Australia, 
and Asia, between latitudes 25° and 55°. These, then, are the places 
where wheat can be raised most cheaply. It was because of such con- 
ditions that the Soviet Union established its huge state farms in the 
legion noith of the Caspian Sea where the population had previously 
consisted largely of a few nomadic keepeis of cattle, sheep, camels, 
and hoises 

350, The Cost or Wheat-Raising The gain that comes through 
using the most modem methods m semi-arid plains is illustrated by 
the following figuies, based on government reports and showing the 
numhci of hours of work by one man lequired to cultivate an acre of 
wheat undei vanous conditions' 
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1 

Hours 

1 

Country 

Rainfall in 
inches 

Yield in Bush- 
els per acre 

100 or more 

Primitive parts of Turkey, Iran, etc 

15-20 


60 or more 

Poland, Yugoslavia 

20-30 


20-25 

Advanced Euiopean countries such 




as England, eastern United States 

25-45 


15 

Prairie states, Indiana, Illinois 

30-40 


5 

Dry plains, Dakotas, southeastern 




Russia 

15-25 


2 

Same regions as last 

15-25 

10-15 


Among the loo-lioui people the piimitive wooden plows aie drawn 
by oxen, the ciop is leaped with sickles, lied in sheaves with stungs 
of straw, and placed in shocks Then it is carried on the backs of 
donkeys to a flooi of clued mud, where it is threshed by diiving donkeys 
and oxen aiouiid on it Finally it is winnowed by thiowing the mixed 
chaff and gram up into wind. In the more advanced countiies where 
6o hours aie needed small plows aie diawn by one hoise Aftei the 
grain has been harvested by hand with scythes, it is tied m sheaves, 
carried home in carts, threshed with flails by hand, and then winnowed 
by small hand machines Wheie the time devoted to an acre of wheat 
falls to 25 hours the faimeis use good two-hoise plows and reaping 
machines, and thresh the gram with machines run by engines Laige 
types of machinery, howevei, are not piacticable because the fields 
are geneially small and ram is fiequcnt at all seasons A further- 
reduction to 15 houis IS possible where methods like those just de- 
scribed for the eastcin United States are employed, but larger machines 
can be used because of larger and inoie level fields, as in our praiiie 
states In the diier paits of the prairies it became possible to reduce 
the time to 5 horns by means of laige gang plows, combines, and other 
types of large machineiy A i eduction to 2 hours becomes possible 
only on the biggest farms of relatively diy plains wheie tiactois and 
combines soinetimes tiavel miles without stopping 01 tinning. On 
one such faun of about 100,000 acres go combines woiked day and 
night, each threshing 1,000 bushels a day The tiactois woiked 
2,800 hours pei year instead of only 250 as on the average farm in 
Iowa. Two men on tiactois and one on a combine did a job which for- 
merly required 28 men and 32 hoises Wheat was raised for 25 cents 
a bushel at a time when it cost a dollar to raise it in the East 

351 The pieceding figures show that there aie gieat advantages 
in raising wheat in comparatively dry legions, even though the yield 
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per acie is small. When we take account of this fact, as well as of the 
competition of more valuable ciops in regions of laiger yield, it is not 
surpiising that most of the wheat that enteis into woild tiade is raised 
on diy plains wheie the yield per acre is small Neveitheless, there 
are dangers in this The big farm described in the piecedmg paia- 
giaph was put out of business by a combination of two disasteis 
One was the low puces of agiicultmal pioducts after the post-war 
boom collapsed in 1929. The othei was the great droughts of the 
1930’s These conditions, especially the dioughts, gave diy fanning 
a teiiible setback A laige pait of the diy farmers had to abandon 
then faims The iich dusty soil on the tops of then fields was blown 
away in many places to a depth of several inches by diy winds that • 
swept over the countiy year aftei year. 

352 Uncertainty versus Certainty This bungs us back to our 
discussion of unceitain agncultuie in an eailier chaptei The great 
regions that expoit wheat belong to the Realm of Uncertain Agiicul- 
tuie, 01 at least he near its boiclcis They aie able to maintain a 
piospeious population only when they have two mam advantages, 
namely, plenty of space in comparison with the population, and con- 
ditions of climate, lelief, and soil that make it possible to piactice 
modem methods which deseive to be called marvelous Hence in 
periods of good lamfall they give the farmer a lich rewaid Unfor- 
tunately they also have two serious disadvantages One is extreme 
unreliability horn yeai to year, the other is a limited lange of possi- 
bilities. Bailey might be laised, and it would lesist diought better 
than wheat, but there is little market foi it Most other ciops will 
not grow without more moistuie In the diy plains of the United 
States, Canada, the Soviet Union, Aigentma, Australia, and to a less 
dcgiee noithern China and noithwestein India people raise wheat 
mainly because they aie confionted by a choice between that crop and 
cattle They can make a gieatcr piofit fiom wheat, especially if the 
most modem methods are used Neveitheless, they run gieat iisks of 
failuie This leads to political discontent and migiation in the moie 
advanced and less densely populated legions, and to famine in those 
that aie backwaid and densely populated in proportion to then- 
resources 

353 The extent to which the wheat ciop enteis into commerce 
and hence is talked about is by no means piopoitional to the total 
amount that is laised or to the amount pei squaie mile, but to the 
surplus beyond the needs of the local population We hear little 
about Fiance as a pioducei of wheat, but in late yeais it has pioduced 
twice as much as Australia or Aigentma, and as much as Canada, 
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Only the Soviet Union, die United Slates, China, and India produce 
moie Their wheat-iaising sections aie many times as large as those 
of France (A50), Fiance simply goes its own way, pioduting a good 
but not an extieme yield on about the same number of acies every 
yeai Some years it feeds itself entiiely, in otheis it has to supplement 
the wheat haivest somewhat by imports Noinially it laiscs about 
1,300 bushels for every square mile of tenitoiy In piopoition to its 
total area Fiance raises more wheat than any states 01 provinces m 
North Ameiica except Kansas, North Dakota, and Saskatchewan 
Aside fiom Egypt, which raises about 3,000 bushels loi eveiy square 
mile of its habitable area, Saskatchewan with about 2,000 leads the 
• world Other countiies that raise a gieat deal per square mile include 
Hungaiy, Italy, Belgium, and England. The wheat of these countries 
attiacts attention chiefly when war or the dangei of wai leads their 
governments to make effoits to increase the homegiown wheat supply 
and thus become self-supporting This bungs us again to a principle 
which will be discussed moie fully later the geo^iaphicdl distnktion 
of mj occtipalwn or knness depends on at least four factors (1) the 
physical oplmtim foi ihe piodufts concerned^ (2) economic factors, 
such as maikets and competing pioducts, (3) political factou, and (4) 
the energy and skill of ihe people 
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354 Nature’s Part Compared with Man’s In this chapter we 
shall consider a pioblem laiscd by the pieccdmg discussion of corn 
and wheat, namely, the relative paits played by physical environment 
and man in deteimining agiicultuial pioductivity Two examples 
will illustiate two phases of the matter, namely, local diherences, 
winch we shall deal with veiy briefly, and regional differences, which 
aie the mam subject of this chapter In cential Illinois, as explained 
on page 133, an aveiage yield of 41 bushels of corn per acre gives 
place to 31 bushels only 70 miles fuithei south These diveise 
yields occur so close together that any possible difference in climate 
could not cause the productivity in one to be nearly twice as great as 
in the other In both places the relief of the earth’s surface is so gentle 
that It cannot account for the difference On the other hand, differ- 
ences 111 the soil are fully adequate to account for the contrast in the 
Cl ops The high yields of central Illinois, it will be remembered, are 
obtained from a young, dark, unleadied, glacial soil This contains 
plenty of calcium because it has not been leached, and it is full of 
nitrates because it was formed undei a cover of grass The low yields 
a little farther south aie obtained on an old, pale, gray soil of forest 
oiigin, which has been a good deal leached, and has only a small supply 
of both mtiates and lime Asyo piovides a similar illustration in Ken- 
tucky except that hcie the lugged lehef, as well as poor soil, causes 
the faim land in the southeastern plateau to be worth only fis to Iso 
pel acie, while that of the Blue Glass Region dose by, where excellent 
sod and gentle relief help the farmer to get good crops, is woith about 
ten times as much 

355 In both Illinois and Kentucky there is a difference in the 
methods of cultivation on the good land and on the poor Here, 
just as m Iowa, the good soil is bettei cultivated than the poor soih 
It gets moie fertilizer, is plowed more deeply, and, as a rule, is culti- 
vated and weeded more thoroughly Our problem is to discover what 
connection, if any, there is between the poor soil and the poor 
cultivation 
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356 The pioblem becomes much moie pionouncetl, but is of the 
' same nature, when we corapaie the pioductivity of laige regions 

winch clifTei in climate. In B3i3, showing the yield of coin per acre 
in the United States, and in B330, showing the yiel’d of wheat per acre 
in Euiope, local dilfei cnees such as those which have just been men- 
tioned in Illinois, Kentucky, and loiva disappear The geneial pat- 
tern of productivity which foims the most sinking featuie of these 
maps must be due to some factor which varies giadually fiom region 
to legion without the sudden tiansitions which aiise fiom soil and 
relief We know that the pattern of these maps does not arise from 
the relief of the eaith’s suiface because gicat variations in pioductivity 
aie noted even when one confines Ins attention to regions of similar 
relief, such as Belgium and Russia The hypothesis" that soil is the 
controllmg factor is likewise untenable. If that wcie so, the yield 
pet acie ought to be gieater in Russia than in Belgium, wlieieas, as a 
mattei of fact, in both Einope and the United States the yields of corn 
and wheat at e highest in regions of relatively poor soil Those regions, 
however, as well as most regions of high pioductivity all over the world 
ate places whete both the climate and the methods of cultivation are 
favoiable One of these, or else the combination of the two, is respon- 
sible for a large jtait of the gieat regional difleiences observable in 
B313 and B330 Our problem, then, is to discover the relation be- 
tween climate and methods of agiicultuie where laige regional differ- 
ences aie concerned, and also to discover the similar relation between 
methods of agiicultuie and other physical factois such as soil and relief 
in places wheic these othei factois aie evidently influential 

357 How Climaie Influences Methods of Cultivation I 
Basic Influe 7 ice of Climate Climate and methods of cultivation vary 
togethei because the best methods of cultivation aie usually developed 
wlieie a ciop finds its optimum climate, or on the coolci 01 drier bor- 
ders of aieas of optimum climate This seems unieasonable at first 
In fact, it would seem icasonable to suppose that, wheie the climate or 
soil is not fully favoiable, people would make special effoits to adopt 
impioved methods In almost any pait of the world the ciops can be 
greatly increased, and often doubled, by proper caie Nevettheless, 
as we shall soon see, the geneial piinciple is that the methods used in 
cultivating a crop aie usually at then best wheie the climate is best for 
the ciop, 01 else in legions that aie somewhat cooler or diier than the 
climatic optimum 

358 This piiirciple is so little tmdeistood that it needs careful 
study One of its chief foundations is that people make the most rapid 
progress wheie their efloits aie rewarded by at least reasonable success. 
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Another foundation is the fact that wlieie the climate is favorable to a 
laige yield per acie the faimei who makes extra efloits is moie ceitain 
than elsewhcie to get a letuin in piopoition to Ins work This encoui- 
ages fuithei eHoits. Climate has moic ellect than soil oi relief in 
encouraging such efioits because it cannot be changed by man, wheieas 
the othci conditions can leadily be impiovcd Poor soil, no matter 
■what kind it may be, can be improved and even made good by deep 
plowing, by laising mtrate-pioducmg ciops such as legumes, by adding 
lime, by employing other means of fei tihzation, oi by di aining oS the 
water so that the soil has a chance to become aciated Rugged land, 
even though the slopes aie steep, can be made cultivable by building 
tciiaces In China, if we include the gently sloping iice fields, about 
one fouith of all cultivated land is tciiaced If the climate is favor- 
able, people find that it pays to spend much woik on impioving the 
soil 01 the relief 

359 If the climate is unfavoiable, on the contiary, theie is little 
that can be done to impiovc it The harmful effects of excessive rain- 
fall, to be sure, can be partly obviated by diamage Those of drought 
can be partly neutialized by niigaiion, but this is jiossible on only a 
small percentage of the land In California, wheie the oppoi tunities 
foi n ligation average the best in the United Slates, more than 70 per- 
cent of the hai vested land is iiiigatcd, but this is only 16 per cent of 
the farm land and 5 per cent of the total area Moieover, a large pait 
of the Aineiican iriigation piojects have been so expensive that it is 
almost impossible to make enough off the land to pay for their cost 
and at the same time get a decent living If the temperature is too 
high for a ciop, nothing can be clone to change it, or at least nothing 
that amounts to anything ever has been done If the temperature is 
too low, a little change can be made by very expensive equipment such 
as greenhouses or smudge-pots in oichaids dining cold spells It is 
evident, theiefoie, that among the physical conditions which control 
the growth of ciops tempeiature is by far the haidest for man to 
change The quality of the soil can easily be changed, land with suit- 
able relief can be found or made almost eveiywhere, and in some 
places the amount of water can be regulated Nowhere, however, can 
much be done to change the temperature 

360 In spite of all this there is one way m which man can over- 
come the effect of tempeiature. In regions where the optimum cli- 
mate for a Cl op does not prevail he can select seed fiom plants which 
happen to grow especially well in that particular climate He has 
done this unconsciously for thousands of years, and now he does it 
consciously on a large scale. In climates cooler than the optimum he 
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selects plants that do "well with a gi owing season shorter or cooler 
than the optimum In diy regions the same soit of thing can be done 
in Older to gel diought-iesistant vaiieties Similai selection is also 
possible in order to get vaiieties adapted to high tempeiature or high 
humidity In actual practice, the main attempt has been to find or 
develop varieties that have an optimum tempeiatuie lower than the 
normal optimum of the ciop in question Some attempt has also been 
made to develop varieties adapted to dry climates, but adaptation to 
heat and humidity has been largely neglected This is highly signifi- 
cant in relation to the piesent location of the highest yields of crops, 
as we shall soon see more fully. 

36 1 Befoie we discuss new varieties of crops let us inquire what 
happens when farmers try to make improvements m diffeient kinds 
of geographical environments Suppose that two ordinary faimeis 
of equal ability have farms just alike except that they are located 
m diffeient climates When both farmers use the same simple methods 
of cultivation, one gets 20 bushels of corn per acic and the other gets 
only 10. Now suppose that by spending a ceitain amount of time 
and money the fanner in the good climate can laise the yield per acie 
to 25 bushels wheie foimeily he got so By spending 2 bushels’ worth 
of time or money, let us say, he gets 5 extra bushels, or a profit of 3 
bushels per acre Suppose also that the lo-busliel man in the poor 
climate makes a similar expenditure He will be lucky if he gets as 
great a peicentage of increase as the other man, that is, if he gets isi/^ 
bushels instead of 10 That means a profit of only half a bushel over 
and above the 2 bushels of extra work and expense to which he is put 
Unfortunately, as we shall see in a moment, the 10-bushel farmer in 
the poor climate is not so sure of his half bushel as is the ao-bushel 
man of his 3 bushels Even if he does get it, his reward for a given 
effort is only one sixth as great as that of the fanner in the more- 
favored climate. That amount is scarcely enough to encourage him 
to tiy again next year, and it has still less effect in persuading his 
neighbors to do likewise The ao-bushel man, on the contrary, is 
encouraged by his success and makes greater efforts next season His 
neighbors note his success and follow suit The principle which we 
are illustrating is veiy important It applies not only to climate but 
to soil, relief, distance from markets, and other conditions which influ- 
ence production. It may be stated thus A geographical environment 
winch fosters success is essential if people are to make continued efforts 
to improve then methods 

362 II Surplus of Products and Time The amount of work that 
a man must do in order to get a living and gam a little capital or 
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leisuie for making improvements is another factor in causing people 
to piogicss fastei in some geogiaphical environments than in others.' 
Let us suppose that m each of two simple farming communities a 
faimci needs the equivalent of 400 bushels of wheat pei year in order 
to suppoit his family One lives, however, in a climate where the 
noimal yield of wheat is 20 bushels an acre so that 20 acies of land 
aie needed to support a family, but the other lives where the noimal 
yield IS only 10 bushels pei acre, so that 40 acres are needed It takes 
twice as much work to plow and sow 40 acres as 20, and at harvest time 
the woik of leaping 400 bushels by pnmitive methods is at least one 
and one half times as great when 40 acies have to be cut as when the 
same amount can be harvested on 20 acres Now suppose that two 
fairaeis— one m each community— have farms of 40 acies each that are 
exactly alike except in climate The two men are equally intelligent 
and woik equally hard and long The 20-bushel-an-acre man will 
cultivate 30 acres, let us say, and haiwest 600 bushels, whereas the 
10-bushel man must cultivate his entire 40 acies, and even then has only 
400 bushels, just enough to support his family The advantage of the 
20-bushel man is obvious He does not woik so haid as the other, and 
yet he has a surplus of 200 bushels By woiking as hard as the other 
man he can inciease his surplus And he can use the surplus to buy 
implements, fertilizer, or better seed He can employ part of it to 
hue laboi, and theieby cither cultivate 10 acres which he has not 
hitheito used, 01 gam time to make improvements in his tools or his 
methods The excellence of his geogi'aphical envnonment, no matter 
whether it be due to climate, soil, oi relief, gives him many opportuni- 
ties which aie denied to the man in the less favoiable environment 
363 III Vanety of Resources and Diet The faimer with the 
bettei geographical envnonment is encouraged in still other ways to 
impiove his methods He can raise cattle, horses, pigs, and poultiy 
moie easily than the one in the pooi environment Not only does 
he have suiplus gram with which to buy animals or feed them, but 
Ins extia land ovei and above the 20 acies needed for 400 bushels of 
wheat enables him to laise grass and forage This gives him less costly 
faim animals which do his woik, furnish manure for fertilizer, and 
supply milk and meat for his family Moreover, a climate that raises 
the pioduction of wheat to 20 bushels per acre is also better for vege- 
tables and fiuits and even for cows and hens than is one where the 
aveiage yield is 10 bushels Not only is this profitable to the farmer, 
but It also gives him and his family a better diet and hence better 
health than are possible in the poorer climate 
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364. IV Uie and Value of Fertilizers Still another point is that 
in climates which aie too dry, too cold, 01 too wet, barnyaid manure 
and other feitihzcis do less good than wlieie the climate 15 more nearly 
ideal If the soil is too dry, die fertdizer is not dissolved or bioken up 
chemically in sufficient quantities to supply the plants If the weather 
IS too cold, the soil is fiozen a long time, and that, too, prevents the 
fertilize! from decomposing and becoming leady to serve as food for 
the plants Excessive heat and moisture cause the feitilizer to break 
up too rapidly If theie is too much ram, another trouble arises be- 
cause the soluble mateiials, which are the only paits that the plant 
can use, aie leached out Most ciops need steady but not excessive 
moisture They need this not only in summer, but at other seasons 
as ivell, so that the feitihzeis will be broken down and spread through 
the soil, thus putting the plant foods m such foiin that they are 
soluble in the late spiing and caily summer when they are most 
needed This is one icason why the steady but not excessive lamfall 
at all seasons aiound the Nouli Sea and m the eastern United States 
IS so valuable. The steadiness means sufficient ram at all seasons, 
relatively slight vaiiations fiom year to year, and few long spells of 
either veiy diy wealhci 01 excessive lain. The diy southeastern part 
of Russia illustiatcs the opposite extieme 

365 V Reliability of Cl ops Comparative fieedom from crop fail- 
uie is still another condition which helps to cause cultivation to be bet- 
ter near the optimum of a ciop than near the limits (A and B365) Such 
failures may arise from choughls and floods, as m China, fiom hosts 
as 111 noitheni Russia and Canada, 01 from the lavages of insects or 
bacteria, as m tiopical Mexico. As a plant gets farther from its opti- 
mum of eithei climate 01 soil, it becomes weakei, and therefoie a more 
easy piey to insects and parasitic diseases In the warmer paits of 
the area wheie a ciop can giow it geiieially snlleis from such chsasteis 
moie than in the coolci pait Wintci frost checks the ravages of many 
pests, but the frost must not come too eaily 

36G VI Psychological Effect The dcgiee to which an agticultural 
community piospeis and develops impioved methods is gieatly influ- 
enced by the psychological effect of conditions such as have been de- 
sciibecl in the last paiagiaplis Repeated failures are vciy effective m 
discoui aging people Conti ast tlie experience of the farmer who lives 
neai the optimum of a crop and that of the one who lives halfway or 
nioie towaid the limit They both, we will say, make an equal effort 
to get better seed, use moie lertilizei, and cultivate more caiefully 
As a result the fust gets a laigei ciop than ever before, the second gets 
less than usual, because diought 01 insects attack his ciop The fiist 
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A365— Peictntcigc oE Ciot> Failuie in the United States, 1934 



B365— Variability of Crops in Europe 


Expressed as Aveiage Percentage o£ Departure from Normal, 19*7-33 
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IS encouraged to do still better next year, the second is likely to say, 
“Wliat's the use?" The fatalistic attitude of the Turks, Peisians, and 
many other oiientals is piobably to a consideiable degree the result 
of repeated disappointments in the harvest Such an attitude of shrug- 
ging the shoulders and yielding to misfortune rathei than getting up 
and fighting it has much to do -with tlie low economic productivity of 
many oiiental and tiopical countiics 

367. The Agriculture of China China affords an interesting 
example of a countiy wheie high feitihty much of the time has encour- 
aged agiiciiltuial piogiess, but where the unceiiainty due to hoods 
and droughts has for a long time helped to check fuither progiess. 
Many people suppose that m China the fields are cultivated better than 
almost anywhere else in the woild. In some respects this is tiue, but 
not in all So far as digging, weeding, and the use of human excreta 
for fei tilization are concerned, China is uniivaled. Nor does any 
country, except perhaps Japan, utilize tlie land moie nearly to its full 
capacity by stalling a new ciop before the old, one is reaped, thereby 
getting two crops hom the same land .in a single summer On the 
other hand, m large sections of China the dung of animals is burned 
for fuel instead of being given back to the land as feitilizer. Stiaw, 
which might be fed to animals, is burned because wood is scarce and 
both tea and food lequire fixes even when the people themselves suffer 
fiom cold Thus the soil gets only the ashes instead of manuie Prac- 
tically no machmeiy is used, the draft animals aie small, the plows 
are primitive, and much of the land is dug up hy hand Hence deep 
cultivation of the kind which is best £01 the soil is costly and rare. 

3G8 One of the other maiked defects of Chinese agriculture is 
that seal city of animals and undue concenti ation upon a few crops 
aggiavate the common tendency of farm woik to pile up during a few 
months, leaving little to do dunng the rest of the year At wheat 
harvest in North China not only does eveiy man, woman, and child 
woik fiom dawn to daik, but many people come out horn the city to 
help It IS haid to avoid this, but the difficulty would be much less- 
ened if good harvesting tools were available Most of the grain is still 
cut with sickles, a sc>the is a laiity, a ciadle is almost unknown The 
fact that on an aveiage each faim consists of six sepaiate parcels of 
land m diheient spots around the village and that each paicel is 
usually divided into several sections makes it still more difficult to use 
machmeiy It also causes much time to be wasted m coming and going 
at the very season when woik fs most pressing Much of the yeai, how- 
ever, both Lime and laboi aie a chug on the market The gieat abun- 
dance of laboi destioys the incentive to use machinery and even to 
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invent better implements for 
plowing, weeding, harvesting, 
and so forth Other foims of 
faim woik are equally back- 
waid Although 5 per cent 
of the farm land in China 
IS diamed, piactically no tiles 
aie used for tins purpose 
Again, according to J. L Buck, 
the outstanding authoiity on 
Chinese agnculture, the Chi- 
nese have done almost nothing 
to contiol plant diseases and 
insect pests, which each year 
destroy fiom 10 to ao pei cent 
of the crops Noi has any- 
thing appreciable been done 
to get lid of widespread ani- 
mal diseases, such as rinder- 
pest Still moie significant is 
the fact that in China there 
has been little effoit to select 
the best seed, or to develop 
new vaiieties of either plants 
01 animals Such conditions 
suggest that China stands 
only miclway in the scale of 
methods of agnculture 

369 Conti aiy to what most 
people suppose, the net result 
of this kind of agriculture, 
plus the ellect of the Chuiese 
climate and soil, is a com- 
paiatively small yield pei acre 
of most crops in China This 
IS evident in AgGg In each 
column theie the yield per 
acie IS shown as a percentage 
of the average yield in all the 
countries named on the left. 
India stands lowest in the 
majoiity of ciops; Belgium 



A369— Yield of Crops per Acre in Typical Countries, 1927-1937 The yield of each crop is shown as a percentage of the 
unweighted average yield of all the countries for which data appear in the diagram 
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- usually sLands at the top The United States stands smpiisingly low It 
owes Its agncultuial piospeiity not to laige yields per acre, but to a 
laige nuinbci of acres per farmer China is about in the middle 
It gets only a little moie than half as much per acie as Belgium, but 
a little moie than the United States and Aigentina Its gencial posi- 
tion is evident in the left-hand column of the diagram wlieie the per- 
centages foi all crops have been averaged togethei without regard to 
the total amount of each Of couise, density of population and the 
effect of famine must be taken into account in studying AsGg, but 
that does not alter the general lelation between the geogiaphical 
environment and progress in agiicultuie. Up to a ceitain point the 
favorable featuies of the Chinese geographical suiioundings encour- 
aged the development of agncultuial methods Now, however, the 
unfavoiable featuies, together with the density of population, gieatly 
handicap fuither progress 

570 The Chinese handicap woiks both through intense poverty 
and tlnough conseivatism which aiises in pait from repeated disap- 
pointment in the ciops The present backwardness of China is evident 
in the fact that, in spite of feitile plains and warm summer rains, 
an average day's work of a faimcr pioduces a distiessingly small letuin 
Accoiding to Professor Buck the plowing, planting, cultivating, and 
harvesting of an acie of corn take a Chinese farmer’s full time for 
23 days in comparison with only 2 5 in the United States With wheat 
the contrast is still gi eater— 26 against 1 2 Such figuies help to explain 
why the Chinese have practically no surplus to use in developing 
better methods They have gone as far as anyone can go m applying 
labor to the land, for labor is a diug on the Chinese niaiket But they 
have done practically nothing along othci lines wheie some exjiense 
IS required. In a countiy such as India the handicaps to the develop- 
ment of good methods of agriculture ate even gi eater than in China 
In Netv Zealand, on the contraiy, almost eveiything except remote- 
ness fiom maikets encourages people to tiy netv methods Fiom all this 
it seems evident that in regions wheie the climate and other geogiaphi 
cal conditions are near the optimum for a crop theie is far more likeli- 
hood of impiovements in methods of cultivation than in regions fat 
from the optimum Therefore in a general way the geographical dis- 
tribution of the optimum climate foi a crop is usually much the same 
as the distiibution of good methods of cultivating it Intensive culti- 
vation and fei tilizatwn pioduce remarkable results almost everywhere, 
hut they pay best and ate most likely to be piacticed where the soil, 
telief, and especially climate are best for the crops. 



BEST CROPS NEAR COLDWARD LIMITS 


233 


371 Best Cpors Near Coldward Limits, I Cereals. Let us re- 
turn now to the method by which people overcome the handicap 
o£ a temper atuie lower than the optimum £or a ciop, as desciibed in 
Paragiaph 360. The facts there set forth lead to a principle which 
may be stated thus Most oops aie of the best quality, or give the great- 
est yield, 01 both, near limits set by low tempeiatuie Sometimes the 
limit IS set by the tempeiatures of summer and sometimes of winter. 
Connecticut with its maximum yield of com lies only about 250 miles 
south of the extieme noithern limit of this ciop near Montreal. South- 
ern Maine and southem Wisconsin, still nearer the northern limit, are 
almost unrivaled for the excellence of then sweet corn This kind of 
com cannot easily be laiscd in good quality at any great distance 
south of the wedge of maximum yield of field coin in B313 That 
map shows how shaiply the yield declines at the northern boidei of 
the wedge Fai thei south the yield drops off moie slowly It continues 
to diop beyond the United Stales until a minimum is reached in equa- 
toiial latitudes some 3,000 miles fioin the wedge Yet in all that dis- 
tance coi n is raised, and is often the most important crop 

372 Wheat, too, as we have seen, is most pioductive near the limit 
set by low temperature in summer, but not winter Where the warmest 
summer month has an average tempeiatuie of less than 63° F the 
average yield on all kinds of soil and with all kinds of cultivation 
IS about 25 bushels As the midsummer temperature increases, the 
yield falls off until regions with an aveiage of above 80° in the waim- 
est month get less than 8 bushels Rice (A586) behaves much like 
wheat. Even in the cool regions north of latitude 35“ the yield is twice 
as high as in most of the regions near the equator where rice is the 
dominant crop Of couise, the yield in any given latitude fluctuates 
accoi cling to rainfall, soil, and method of cultivation, as well as tem- 
perature, but all these other conditions together cause only a little 
iircgulaiity Similar conditions prevail in lespect to other cereals. 
The yield per acre of oats is 10 or 15 bushels in latitude 30°, but rises 
to 40 or 50 bushels in latitudes 45° to 60°. Barley ranges horn 10 
bushels in Portugal and similar latitudes to 50 or more in Belgium 
The important thing seems to be to have a cool summer and a mild 
winter Thus the crop gets a sufficiently long growing season, but 
does not suffer from heat and drought 

373 II. Vegetables and Ft mis Garden and orchard products also 
do best close to their cooler limit. Omitting irrigated areas, the yield 
of potatoes in the United States is laigest and the quality best near the 
northern border Idaho is famous for its large “baking” potatoes, 
often 6 or 8 inches long, with smooth, well-rounded surfaces and firm 
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interior Northern Maine, and likewise New Yoik, Wisconsin, Minne- 
sota, Michigan, and North Dakota, supply seed potatoes for thousands 
of faiineis farther south A373 shows that except near Maine every 
province in Canada laises moie potatoes per acie than the pait of the 
United States just south of it. Maine holds us high position because 
Aroostook County, in the state’s noithern portion, has a soil as well 
as a climate remaikably well adapted to potatoes The Canadian 
provinces, hotvever, have no special advantages of sod, nor is thei e any 
leason to think that methods of cultivation there aie better than in 
the United States. Hence the high yields seem to aiise duectly or 



A373— Aveiage Yield of Potatoes in the United States and Canada, igio-1929 

(Bushels per acic) 


indhectly from climate In Aroostook County prosperous villages, 
gieat potato barns half undergi ouncl, and up-to-date methods of fei- 
tihzing the fields, spiaying haimful insects, and digging the potatoes 
illustiate the way in winch methods of living as well as of agriculture 
tend to rise where a crop finds its optimum in soil and relief, as well 
as in climate 

374 The intimate lelation between high yields per acre and cool 
climates is suggested also by the fact that the yield of sweet potatoes 
m the United States inci eases with consideiable legulanty from south 
to north. It is highest in New Jersey, Maiyland, and Delawaie, pro- 
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vided that we disregard a few high yields due to iriigation in places 
such as Arizona Again, the cool noithein slates of Maine, Veimont, 
Idaho, and Wyoming produce exceptionally high yields of beans per 
acre Virginia, Noith Carolina, and Tennessee, which are near the 
noithein limit of peanut production, are also the laigest pioducers of 
that Cl op per acie The excellence of the noithein apples of Nova 
Scotia, Maine, New Yoik, and Washington is well known The lemons 
of noithein Italy and Tlorida aie unsurpassed The best oranges are 
raised in Floiida, Cahfoinia, New South Wales, Spain, and Palestine, 
not in the tiopics All these regions aie within a few hundred miles 
of the coldward limits of citius fiuits Such fruits aie grown at all 
latitudes fteaiei the equator, but in steadily waim regions they tend 
to be small, greenish, and soui— not at all like the sweet, juicy yellow 



globes laised in valleys near the northern limit of orange culture in 
central Cahfoinia Many industiial ciops and plantation products 
also glow best near then coldward limit A374 shows that in the 
United States the yield of cotton per acre inci eases regularly toward 
the noith Except for the inigated aieas of the Southwest it is highest 
in southern Missouii The same is true of tobacco The average yield 
in Massachusetts, Connecticut, New York, Pennsylvania, Wisconsin, 
and Minnesota is above 1,000 pounds per acre, whereas it drops to less 
than 500 in Louisiana In tropical countries the best tea and coffee 
are raised on plateaus so cool that the plantations sometimes suffer 
from host. 

375 Scores of other crops follow the same general law, no matter 
rvhether they aie cereals, root crops, fruits, fibers, or stimulants They 
can be raised in large areas which are too warm to give the best results. 
Nevei tireless, as the limit set by cool summers, or in some cases by 
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fi'ost ill the spiing and fall, is appioached, they improve in quality and 
111 )icld until tlie opiiinum climate is icached The optimum is close 
to the coldwaid hunt Beyond it the crop geneially declines diastically 
in both quality and quantity, and may disappeai entiiely within a few 
huitdied miles of the optimum All this, it should be noted, is differ- 
ent fiom what we find in the majoiity of wild plants With them, as 
a itile, the finest giowth and laigest yield aie found mote neaily in 
the center of then lange The swe and vigoi of biicli tiees, oaks, pines, 
or wild glasses, so the foiesteis say, decline no more rapidly towaid the 
poles than towaid the cquatoi 

376 Causes of Evcellence Ne\r Cold Margin I Cultivation 
Although the geographic piinciplc of lelatively abundant j^ioduction 
and high quality near the coldward inaigin has wide application, it has 
been recognized so lecendy that its causes ate not fully uiiclerstood. 
Undoubtedly the good cultivation given to the ciops by the eneigetic 
people of the toldei icgions is a factoi With piopcr cate the yield of 
tobacco as far south as Flouda, foi example, can be raised almost to 
the noithein level Good cultivation, however, docs not explain suclr 
phenomena as the much highei yield of potatoes in Canada than in 
Pennsylvania, Ohio, and Missouri Noi does it explain why China 
(AgCg) with Its extiaoidinaiily intensive cultivation, raises such small 
crops It produces only one half as much wheat pei acie as Denmark, 
Belgium, Gieat Btitam, and the other Noith Sea countries, less corn 
per acre than the United States, less iice than Japan, and less cotton 
than the desert oases of Asiatic Russia, east of the Caspian Sea Only 
in sweet potatoes and peanuts, ciops for which China seems to be 
especially well adapted, docs that countiy get a yield per acre far in 
excess of that of the United States. An alleged but unproved cause of 
the high production near the northciii maigm is that only the best 
land IS there given to ciops. This is tiue in some places, but 111 the 
Scandinavian and Noith Sea countnes, and likewise in Ireland, Canada, 
and our northern states, piactically all ciops show high yields per acie. 
Chile and especially New Zealand also excel the other countries of 
the southern hemispheie in the same way Since this applies to prac- 
tically all kinds of ciops it must include those grown on all kinds of 
soil. 

377. II, Selection. The most important reason for large and excel- 
lent crops near coldward margins is piobably that there the process of 
selection has gone much faitlier than elsewhere We have already 
seen that this is tire only practicable method by which the handicap 
of a temperature below the optimum can be overcome on a large scale. 
What happens is that varieties having a new optimum are created 
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This has been done on a laige scale mainly on the cooler margin of 
many ciops The jieople there geneially have more energy than in 
warmer legions, and their maiginal position makes them feel the neces- 
sity of selecting not only the best seed but also types that ripen quickly 
and hence can stand low temperatuie and a shoit growing season 
When they select such seed they find that it pays Today the northern 
maigins of active agucultuie are in general the regions wheie agiicul- 
tural cxpeiiment stations are most numeious and active, and wheie 
the faimeis are most eager to get seed of new and improved varieties 
A new kind of sweet corn, for example, ripens a week earlier than any 
hitheito known A new kind of cotton is said to do well with a glow- 
ing season a month shot tei than is required for the old kind A new, 
haid, red spring wheat that glows veiy lapidly was produced some 
decades ago by crossing old varieties and selecting the best strains year 
after year This advanced the limits of wheat cultivation scores of 
miles northward in Canada At Winnipeg, moie than a century ago, 
the hist settlers were almost in despair because frost so often prevented 
thfeir wheat from maturing, but a hardy Russian wheat proved their 
salvation Similar impiovement and development of varieties that 
mature quickly have taken place with almost every ciop Such new 
varieties push the limit of the crop into colder regions dhey are 
generally selected for quality and productiveness as well as for early 
upening Thus man himself is one of the greatest leasons for the 
excellence of the crops near their coldward limits 

378 III VanabiliLy Another reason must not be overlooked, 
although It is not yet fully understood Many experiments have 
shown that plants gi'ow best under variable temperatures For every 
crop tlreic is a certain optimum temperature for germination of the 
seed, foi the giowth of leaves and stalks, foi the production of flower 
buds, and for the ripening of the seeds 01 fiuils All these optima 
may be the same, but outside of equatorial legions they are generally 
diffetent The optima foi floweiing and huiting aie usually higher 
than for gemination and vegetative growth, although the witch-hazel 
flowers in wintei, and the elm and peach before any leaves appear 
But no matter what the optimum may be, the plant geneially grows 
better if the temperature varies instead of staying always at the opti- 
mum. Foi example, Longwood Gaidens in southeastern Pennsylvania, 
noith of Wilmington, Delawaie, contain one of the world’s most superb 
greenhouses The greenhouse is famous for the size, deep color, and 
geneial beauty of its floweis, and for the excellence of its grapes and 
melons Visitois there in cold weather are surprised to find how cool 
the greenhouses ate at night, or even by day when the sky is cloudy. 
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Azaleas, amaiyllis, and dozens of othei floweis aie blossoming superbly 
in a teinpeiatme of only 50°. Even the banana 100m may be only 60°. 
But on sunny days the temperatmes may lun fi'om 70° to 80°, or even 
go®. Long expeuence lias shown that the majority of plants grow best 
when the tempetatuie vanes a good deal fiom night to day, and also 
from day to day Each plant wants an optimum appropriate to its 
own needs and to its stage of development But if the optimum 
IS 70°, the temperatuie ought usually to vaiy up and down fiom per- 
haps 60° to 75®, giving an average of 70® but mtioducmg plenty of 
variability Near the coldwaid maigins of then growth crops gener- 
ally experience more variability of tempeiatme than inwaimer regions. 
In addition to this, the coldwaid margins aie less likely to suffer horn 
drought, 01 from excessively hot days, which are among the worst ele- 
ments in lessening the yield of ctops such as coin 

379 IV Length of Day The long dm ation of sunlight is another 
reason for the better growth of many crops as one goes faither from 
the equator Even in middle latitudes this is important. In high lati- 
tudes It often leads to marvelous ciops of vegetables, provided that 
frost does not intervene This is the main reason foi occasional yields of 
400 to 800 bushels of potatoes per acre on certain small tracts, as de- 
scribed by A D Albright, for example, north of latitude 60® in the 
Mackenzie region of Canada Of course the average would be far 
less if we take account of the many yeais when theie is only a small 
ciop or none at all because of host Nevertheless, there can be no 
doubt that the length of the day joins with other climatic conditions, 
as well as with man’s activity, in making many crops grow best well 
toivard their coldwaid margins 

380 V Blights and Insects Another impoi tant factor in favor of 
the coolei maigm of crops is comparative heedom from insects and 
othci pe.sts. Plagues of locusts in the duer paits of regions as far apart 
as Kansas, India, Argentina, and Austiaha sometimes destroy the ciops 
on thousands of squaie miles, A swarm which ciossed the Red Sea 
in 1889 was estimated to have been 2,000 squaie miles in extent 
Othei s have been found at sea 1,200 miles fiom land The authoi has 
seen thousands of acres of young wheat eaten completely by swarms of 
young, hopping locusts in the oases of Transcaspia (Tuikmenistan) 
As long as their crops weie good the Turkoman fanners there were 
satisfied with the Russian government The ravages of the locusts, by 
destroying the food supply, aroused serious political discontent As 
soon as the insects had done their work the farmers behaved like the 
Ameiican farmers in oni dry plains, and blamed the government for 
troubles due to nature The localities named thus far in this paragraph 
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have all been on the diy and relatively warna maigms of agriculture, 
but some locusts aie found elsewheie Swarms that probably were 
hatched on the west coast of Afiica occasionally migrate to Euiope 
Some are found peimanently m most parts of the United States 
Nevertheless, the very harmful kinds that migiate in huge swarms are 
largely confined to the drier or waimer borders of agriculture. One of 
the woist species breeds in the vast leed beds of tire deltas of the rivers 
flowing into the many salt lakes of Central Asia from the Caspian Sea 
to China Few things seem moie teiiible to the farmers of north- 
western China than a host of locusts daikemng the sky like a lapidly 
spreading cloud 

381 Even in our oxvn best agricultural regions we are by no means 
free from insect pests and blights The chinchbug illustrates the rela- 
tion of insect pests to crops and afloids an e>-cellent illustration of the 
fact that insects have climatic optima and limits in the same way as 
plants The chinchbug is a little black-and-white insect about a sixth 
of an inch long It often damages the crops of the central United 
States to the extent of millions or hundreds of millions of dollars m a 
single year Its bright red young suck the sap of young grain They 
grow lapidly, shedding their skins five times as they giow Often they 
move along the giound in vast numbers from wheatfields wheie the 
plants are becoming hard to cornfields where the leaves are still soft 
and juicy E V Shelford has shown that the chinchbug thrives best 
in waim weather with a temperature of about 85°, and little ram 
Yet it must have moist air in older to do xvell In air at a temperature 
of 85° and a telative humidity of over 80 per cent the bugs hatch and 
pass thiougli all five of the so-called nymphal, or skin-shedding, stages 
in about 30 days Hence they increase very rapidly, for several genera- 
tions can complete tlieir life cycle in a season If, however, theie is 
much lain, the creatures aie washed away and drowned. Thus an 
abundance of atmospheiic moistute affects them quite differently from 
an abundance of rain If the temperature is either higher or lower 
than about 813°, or if the air is dry, the bugs grow less rapidly and take 
longer to become adult and ready to lay eggs If the temperatuie 
uses above 120°, or falls below about 60°, the bugs will not giow at 
all, no mattei how great the atmospheiic humidity In diy weather 
the cold limit of giowth rises to 70° Thus in regions having cool 
summers, such as most of Canada, the chinchbug ceases to be' a danger. 

382 The fact that the chinchbug and many other harmful insects 
find their optima in warm, moist air, and do not thrive where it is 
cool 01 dry, is one of the important reasons why crops tend to be at 
their best near their coldward limits The boll weevil, which does sq 
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ranch harm to cotton, illustrates this same point Its leaction to cli- 
mate IS like that of the chmchbug This helps to explain why the 
largest yields of cotton aic found neat the northern limit of cultivation 
The voiaciotis, but beautiful, Japanese beetle is killed by cold wmteis 
In general the la'tages of insect pests become gt eater as one goes horn 
cool to waim climates, and fiom well-wateied to somewhat driei ones 
On the other hand, if the climate is excessively humid, especially if it 
is also waim, bacteiial and fungous pests such as the iiists and smuts 
of giain become a gicat menace A final point to be emphasized is that 
attempts to make useful ciops glow m climates coolei oi diici than 
their noinial habitat aic common, but similar attempts to foster giowth 
in wanner or wettci climates have been laie until recently This is 
paitly because of the relatively pooi soil and oilier difficulties of agu- 
cultuie m waim icgions, and paiily because of man’s own disinclina- 
tion to cxei t himself tliei e In developing a ciop along its cool mai gin 
man endear ois not only to help the ciop, but also to check its pests 
In a state of nature the pests of a plant generally have the same climatic 
optimum as the plant itself Hence, when man develops a new variety 
with an optimum cooler than that of the oiiginal ciop, he puls the ciop 
at Its best in an aiea too cool for the pests From all this we sec that 
in general the geographical location in which a ciop yields the largest 
return per acre and is of the best quality depends partly on the cli- 
matic optimum of the new vanetics, and paitly on the somewhat dif- 
feient optimum of its enemies Soil and lelicf, of course, cause local 
differences So, too, do metliodb of cultivation In geneial, however, 
the Cl op’s own climatic optimum, the best cultivation, and the gieatest 
ficcdom fiom pests are all found togctliei in legions not fai fiom limits 
set by low temperature. 
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383 The Balance between Economic and Geographic Factors. 

In Chaplei XIII we saw that regions such as Southern New England, 
wheie the yield of com per acre is exceptionally high, aie by no means 
the ones where the laigest pcicentage of cultivated land is devoted to 
that crop Wc have also seen that a laige part of the world’s wheat is 
giown in relatively unfavoiable climates, while some of tlie best aieas, 
such as the Middle Atlantic States, laise almost none This same sort 
of disagieement between possible and actual pioductivity is evident in 
many other ciops, such as cotton, flax, ry^. and iice A similar con- 
dition applies to animals In southeastern England, where the yield of 
both wool and meat pci sheep is high, the faimeis do not depend upon 
sheep neaily so much as do those of Tuikey and Iian, wheie the sheep 
are fai less pioductive In all these examples the general piinciple is 
the same Economic conditions often make it less pwfilable to taise 
ceitain pwducts under optimum conditions of climate, soil, and ickef 
than under less favoiable natmal conditions Corn and wheat 
tiate the mattet so well that we shall discuss them in fuither detai 
the geneial pnnciples which apply to them apply also to many 
products 

381 Contrasted Distribution or Acreage and yield per i 
A39 shows that coin is most abundant in the Com Belt This 
(A384) extends fiom western Ohio acioss Indiana and Illinois ' 

It widens to include Iowa and paits of South Dakota and Missouri 
finally extends well into Kansas and Nebraska It covers the we 
half of the region wheie B313 shows an aveiage yield of more 
30 bushels per acie, but entuely omits the eastern half which exi 
into the “Daily Region” and Noith Atlantic “Tiucking Regior 
A384 The disagreement between yield per acre and acreage is 
more evident when we examine the percentage of hai vested land 
voted to com as shown in B384 Fiom Connecticut, with only 3 p§m 
cent, the percentage increases westward to 43 m Iowa, but the yi^d 
per acre declines from 46 to 38 Southward the disagreement betwee-i(i|| 
yield and acieage is even moie notable In most of the “Corn and'f 
Winter Wheat Belt" (A384) the yield per acie is only 20 to 30 bushels,, ^ 
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but the peicentage of harvested land in com is 32 to 50 Fartliei south, 
in the eastern half of the "Cotton Belt,” corn yields only 14. to 18 bush- 
els pel acie, but the fanners give it 30 01 40 per cent of their cropland 
It ceitainly seems stiange that, although Geoigia farmers get only 14 
bushels pel acre, they plant coin on 40 acres out of every 100, while 
Massachusetts farmeis who get 44 bushels pei acre give less than 2 per 
cent of their cropland to corn A similar condition pievails elsewheie, 
however, as is evident when we compaie the yield of wheat per acre in 
Em ope (B330) with the percentage of the cropped land devoted to 
that ciop there (A330) 



385 The way in which farmeis devote much land to a ciop even 
when the yield is small is especially astonishing when we investigate 
counties instead of states We then hnd the maximum use of land for 
corn in mountainous sections such as the Appalachian higlilands of 
eastern Kentucky and Tennessee, and in ceitain lowland southern 
aieas such as northern Florida Three fifths of the harvested land is 
there used for corn This seems still moie remaikable when we recall 
that land devoted to hay forms pait of the harvested aiea If hay is 
excluded, the farmers of lo mountain counties of eastern Kentucky 
have long given corn 70 to 75 per cent of the land that they plow each 
year, whereas 10 counties in the Blue Grass lowland a few miles away 
have given only 45 per cent To sum the matter up, corn is the pre- 
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doroinating inteiest of tlie fa.irfieis of tlie United States in three main 
regions (i) the piospeious, level, central Corn Belt where the soil is 
feiLile, the climate favoiabic. and the yield per acre high, (2) the inoie 
rugged sections of the Corn and Winter Wheat Belt (A584) where tlie 
soil IS thin and only moderately fertile and the climate somewhat too 
warm for the highest yields, and (3) the rolling southeastern part of 
the Atlantic Coastal Plain (much like Raleigh in AsiS) wheie the 
Cotton Belt of A384 meets the Humid Subtropical Crop Belt Theie 
the soil IS deficient in nitiogen, and both temperature and rainfall are 
above the optimum foi coin. 

386 Reasons for Contrast between Acreage and Yield per Acre 
I. Amount of P)otluction and Cost per Unit We must now inquue 
into the reasons why acicage and yield per acre have so little coire- 
spondcnce. The principles that apply to com apply equally well to 
other crops and also to manufactuung, mining, lumbering, and fish- 
ing The geneial principle is that people tiy to get as much piofit as 
possible, but the piofit depends on cost of production, prices, markets, 
competing pioducts, and vaiious other factors, as well as upon yield 
An example will make this cleai We want to understand the diffei- 
ence between Illinois and Pennsylvania Illinois laises 35 bushels of 
corn per acre (B313) and 1,450 per faim (A38C), Pennsylvania raises 
20 per cent more pei acie (42 bushels), but only one fifth as much pet 
farm (288 bushels) One obvious reason for this is that the average 
faim has 89 acres of liai vested land in Illinois and only 39 in Pennsyl- 
vania Another is that com is one of the most profitable crops in 
Illinois, but stands quite far down the list m Pennsylvania This seems 
queer when the yield per acre is 20 per cent larger in Pennsylvania 
When the United States Depaitment of Agiiculture investigated the 
matter, however, it found that die cost of raising a bushel of corn is 
only 55 cents in Illinois— less than anywhere else in the countiy— but 
rises to yS cents in Pennsylvania and to a dollar or moie in the South * 
The leasons foi the low figure in Illinois include (i) the levelness of 
the prairies which i educes the cost of plowing, ti ansportation, etc; 
(2) nearness to Chicago, wheie farm machineiy, feitilizer, and other 
supplies can be bought without much expense for transportation, (3) 
the laige size of the faims In ordei to estimate the effect of size, re- 
member that, when transpoitauon from dre factory is taken into ac- 
count, the Pennsylvania faimer has to spend more per acre than the 

* These figuies are too high both because they were compiled during a period 
o£ high prices and because the farmeis, like other people, have a tendency to over- 
estimate the cost of their ivork Nevertheless, they give a fauly reliable picture of 
the differences between the various parts of the countiy 
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B386— Cost of Producing a Bushel of Corn in the United States (Cents) 
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one in Illinois for a tractor, tiuck, mowing machine, hay teddei, hay 
lake, haivestei, feed cuttei, gasoline motor, and other equipment, or 
else he must do Ins work with pooici equipment "which takes more time 
and prevents him fiom cultivating as much land Suppose that $1,000 
IS spent for machineiy during a senes of yeais That would mean $26 
per acre in Pennsylvania and only |ii m Illinois 

38’7 This makes it evident that the cost of raising crops varies fiom 
place to place in agreement with one of those piinciples that we keep 
coming acioss The principle is illustiated by the fact that A and 
B386 look almost alike, although heavy shading means high amounts 
m one and low amounts in the othci This resemblance shows that 
where the aveiagc farmei laises a large amount ot com the cost per 
bushel is low The gcneial punciple is that llte cost of production 
tends to be low where geographical and economic conditions favor the 
production of an article in large quantities, high where they lead to 
small production This is tuie when one faim, factoiy, ox mine is 
compaied with anothei in the same neighboihood, it is equally tiuc 
when the production of laigei areas such as states and countiies is com- 
paicd Note how evident it is m A and B386 In all states where the 
pioduction of com avciagcs moie than 500 bushels pci faun, and only 
in those states, the cost of pioduction is less than 70 cents per bushel 
In piactically all states where the pioduction aveiagcs less than 250 
bushels per laim, the cost uses above 80 cents Of couise the two 
things woik togethei Low cost of production encourages laige pio- 
duction, and laige pioduction in turn tends to lower the cost 

388 II Selling Price A knowledge of the cost of pioduction is 
not enough to show whether it pays to laise a crop We must also 
know how much the crop is woith, that is, the puce at which it can be 
sold May not the puce of com be so high in Pennsylvania that the 
fanners thete make more piofit than those in Illinois? The price that 
the farmei s leceived at the time when these maps weie made is shown 
in C386 It was 69 cents in Illinois and 93 in Pennsylvania— a consid- 
erable difference The reason for the difiei ence is mainly that there is 
a laige supply of corn in Illinois and only a small supply in Pennsyl- 
vania In fact a compaiison of C and A386 shows that except in 
Missouii the puce leceivcd by the faimeis does not use above 70 cents 
per bushel in any state where moie than 600 bushels aie raised pet- 
farm The puce in Missouii is laised by the southern maiket, which is 
easily accessible down the Mississippi Valley On the other hand, in 
eveiy state wheie the production is less than 200 bushels pei farm the 
price shown in C386 is at least 85 cents, and in many cases moie than 
a dollar Plere again we come upon a punciple Under normal con- 
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ditions prices ate low in regions where an article is produced abun- 
dantly and cheaply This is why C386 appears so much like A and 
. B386. 

389 III Profit In tiying to find out why people laise crops in 
one legion latliei than anothei, neither the cost of production nor the 
sales puce is so impoitant as the profit The figuies in the last para- 
graph show that the jiiofit on a bushel of corn is 14 cents in Illinois 
and 15 in Pennsylvania * Foi the faimei, howeveu the profit per acre 
IS moie iiniioitant than the piofit pei bushel This is because the woik 
of laising 20 bushels of com, let us say, on an acie is neaily the same 
as that of raising 40 The only dilleience is that it takes more time to 
haivcst the laiger amount That does not count for much because 
faimeis ate glad to put in a little extia time m oicler to harvest big 
Cl ops The thing that counts is the woik in the spiing, and that is the 
same for each arie, no inattei what the yield may be So the Pennsyl- 
vania farmer by making moie per bushel and raising more per acie 
makes a gieater piofit per acre than the Illinois fanner The piofit 
pel acie as given in D38C is $6.30 m Pennsylvania and $4 90 in Illinois 

300 This looks as it theie weie moie leason for laising coin m 
Pennsylvania than in Illinois, but still other factors must be consideied 
Before inquiiing into them, however, let us look again at D386 In 
many ways this inteiesting map leseinbles the tliiee that leprescnt yield 
pel faim (A38G), cost of pioduction (B386), and puce leceived by the 
faimeis (C386), but its main pait, omitting the West where little corn 
IS giown, is like B313 In D386 theie aie minus signs in Minnesota, 
the Dakotas, Coloiado, and all the moie southcily states This means 
that, if we accept the hbeial allowances made by the Depaitment of 
Agiicultuie for intciest on the value of the land and for reasonable 
wages to the fanner himself, the low yields per acie of those legions 
are not enough to make it pay to laise corn The farmeis keep on 
raising it because they do not make such large allowances in their own 
estimates Moieover, they do not know how else to get a return fot 
their labor. 

391. IV Competition with Other Products in the Northeast. In 
addition to yield pei acie, cost of pioduction, selling puce, and piofit 
per acie one inoie element is needed to explain the scarcity of com in 
regions where the climate approaches the optimum and the yield per 
acre is highest. This element is competition with other ciops for the 
use of the land One of the fundamental principles of economic geog- 

* These numbers and those in D386 are significant chiefly as showing the 1 eletwe 
profit in dilTerent states The actual profit vanes greatly fiom year to year and 
depends on the values assigned to land, labor, and so on 
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laphy IS that, so long as theie ate no aUtficial ^esluctions, a moie profit- 
able ciop dnues out a less profitable one Anotliei piinciple is that 
noitnally the greatei the value of a ciop po aoc, the gieatey the profit 
on it, even though the cost of pioduction is also high In the whole 
North Atlantic section good faimlancl is so scaice and the population 
so dense that ciops compete vigoiously with one another Hills with 
thin locky soils occupy a laige pait o£ the countiy, level land occuis 
mainly in small patches, and even tlieie the soil is often stony because 
It was laid down directly by the iceslicet, oi sandy and giavelly because 
it was laid down in outwash plains foimed by stieams pouiing out 
flora the fiont of the icc These conditions aie nioie pionounced in 
southern New England and southern New Yoik than in Pennsylvania, 
and the contiast with Illinois is coirespondingly gieat Theiefoie, iti 
the lest of this compaiison we will substitute southern New England 
foi Pennsylvania 

392 People who come from faither west oi from abioad are often 
amazed that they can tiavel horn Philadelphia to Boston by way of 
Beai Mountain Budge neai West Point, let us say, and see so few 
people They are in the most densely populated section of the whole 
United States, but the load winds thiough woods much of the time. A 
still more impiessive example is seen on two different loads between 
New Yoik and Boston One is the oiiginal "Post Road” through Stam- 
foid, Noiwalk, Biidgepoit, New Haven, Haitfoid, Spiingfield, Worces- 
tei, and many othci busy manufactuiing towns If the automobile 
diiver follows the original road thiough the centers of these towns he 
IS exasperated by heavy tiaffic, no sooner does the road open up for a 
feiv miles than anothei town blocks the way Between the towns one 
drives not only past uncounted gasoline stations, elaboiate loadhouses, 
and subuiban homes, but also past intensively cultivated tiuck fauns, 
bioad holds of hay and forage, fine-looking dairy faims, nui senes full 
of ornamental tiees and bushes, greenhouses, and othei evidences of a 
highly developed and piospeious agiiculture This loute, however, as 
well as the coiresponding one along the coast through New London 
and Piovidence, is laigely abandoned now by the traveler who wishes 
to make good time 

393. Such a traveler follows quite a different kind of road He 
leaves New York City on the Hutchinson River Parkway, follows the 
Meuitt Plighway toward New Haven, and then has a choice of several 
loutes which avoid the densely populated snips that he along the coast 
on the one hand, and in the Connecticut lowland via Hartford on the 
othei On tins loute the tiaveler avoids not only the towns, but even 
the farms One can travel so miles at a stretch without seeing more 
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than a small hamlet and a few none-too-piosperous farms, generally on 
the plateaulike tops of lulls For miles not even farms are in sight- 
piactically nothing but a succession of hills covered with woods It is 
hard to realize that one is diivmg ihiough the most densely populated 
part of the United States, and diat each of the many smoothly paved 
crossroads leads in a few miles to the hum of factoiies and the din of 
congested traffic In Illinois, oi in such states as Indiana, Minnesota, 
and Kansas, one cannot find such conttasts Any loute which avoids 
the cities, but keeps within a few miles of them, is bound t;o be located 
almost entuely m the midst of an unbioken senes of faimsteads and 
fields These give an impiession of nature’s bounty instead of the 
eastern impiession that natme loves trees, but hates to provide level 
land and good soil foi faims 

394 The contiast between the two kinds of routes illustrates the 
fact that the eastern manufactuiing section piovides a wealthy market 
foi faim pioducts and only a small aiea of good land fiom which to 
supply the maiket's demands Inasmuch as the United States has an 
excellent transpoi tation system, such conditions have no great effect 
on pioducts that can be easily transpoi ted Therefore it is not neces- 
sary to laise all soits of ciops close to this gieat manufactuiing region 
To bung a bushel of corn from the Mississippi River to New Yoik or 
Boston may cost seveial cents, but com is relatively cheap out theie. 
On the other hand, fresh vegetables and fruits are heavy in proportion 
to then food value because they contain much water Moieovei, many 
kinds lose their finest quality when kept moie than a few days or even 
hours Even with expensive cold storage they aie not so good as when 
flesh. Accordingly the products which pay the faimeis best in the 
Northeast are those that are so bulky or perishable that it is not ad- 
visable to bung them from the Middle West or from othei regions 
where good land is abundant The laige and prospeious uiban and 
industnal population among which these noitheastern faims are lo- 
cated IS able to buy gieat amounts of milk, eggs, fresh vegetables, ber- 
iics, oicliaid huits, and even fioweis, ornamental shrubs, and hothouse 
pioducts These pioducts command high puces, and the possible prof- 
its per acie aie far laiger than with wheat or coin Heie are the ap- 
pioximate aveiage values of different kinds of ciops pel acre for the 
entire United States or for ceitain sections during live years according 
to lecent returns of the United States Department of Agriculture 

395- The differences in this table are exttaordmary All the cereals 
stand low, but coin is wouh almost twice as much per acre as lye. 
Cotton IS woitli still more, but us value is small compared with that of 
vegetables and faults. Even the sweet potatoes on an average acre aie 
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TABLE II 

Relative Value per Acre of Crops in the United States 


Rye 

$ II 

Tobacco 

$150 

Wheat 

16 

Early cantaloupes (Lower Valley 


Corn 

20 

of Texas) 

170 

Cotton 

26 

Late cabbage (Pennsylvania) 

200 

Sweet potatoes 

90 

Medium, early cabbage (Virginia) 

220 

Potatoes 

120 

Late strawberries (New York) 

420 

Late cantaloupes (New York) 

130 

Early strawberries (Florida) 

560 

worth $90, while the stiawbeiiies 

are worth from 15400 to $600 

Of 


comsc, It costs moie to raise and haivest an acie of cotton than an acie 
of wheat, and still mote for an acie of tobacco, cabbages, oi stiaw- 
beiucs In spite of this, the chances of making a good profit are enoi- 
inously gi eater with the moie expensive ciops Fiom an acie of land 
devoted to greenhouses the piofit may be as gieai as from a thousand 
acies devoted to rye Moi cover, the compai ativcly high cost both of 
tianspoiting these more expensive pioducts and of keeping them fiesh 
gives the fatmcis who live close to the industiial centeis two great ad- 
vantages First, their expenses for transpoitation are less than those of 
the farmers who live faither away Second, when vegetables, fiuits, or 
floweis which have been tianspoited a long distance compete with those 
grown heal at hand, the local product is often better because fresher It 
theiefoie brings a higher price If meat, milk, and eggs weie added to 
this table we should find that where there is plenty of ram and a good 
maiket the raising of meat often yields a much laigei letuin per acie 
than ceieals and cotton, but not so laige as vegetables and fiuits Milk, 
chickens, and eggs yield still laigei leiurns pei acie Thus the kinds of 
fairaing that pay best m the Northeast aie dairying, maiket gaidcnmg, 
poultiy-iaising, and the laising of fruit and otliei special ciops like the 
onions and tobacco of the Connecticut Valley. Corn is driven out by 
its competitois 

396 V Siipplementaiy Relation of Com and Animals in the Corn. 
Belt The way in which one farm product supplements anoLliei is as 
iinpoitant as competition in determining what ciops aie laised in vari- 
ous geogiaphical regions D386 shows that in the Com Belt the piofit 
on an acie of com langcs horn IJip 00 in Nebraska to I4 go in Illinois 
In Illinois, cluiing the good times on winch the Depaitment of Agn- 
cultme based its figures, this would give a profit of $436 per faim each 
year, provided that the whole 89 acies weie equally piofitable Fortu- 
nately £01 the Com Belt, howcvei, the faimeis there, especially in Iowa, 
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tion, on the othei hand, makes com, hay, and fodder very piofitable. 
Theiefore it pays to bung the animals to the com rather than to carry 
the coin to the animals The location o£ the Coin Belt is favorable 
for tins because laige aicas of the Great Plains that aie too diy for corn 
he to the west, while the warmer aieas to the south do not laise nearly 
so much coin per acie Nevcithelcss, the aieas which are too diy for 
com have abundant glass which will support animals while they aie 
young, but will not fatten them Thus the dry plains from the western 
Dakotas to Texas can laise many cattle and even hogs, but cannot 
easily get them leady for maiket Accoidingly it pays to ship these 
animals to Iowa, Illinois, and othei paits of the Com Belt. The ani- 
mals move lowaid the eastern maikets as well as toward the com The 
most profitable thing the Com Belt farmers can do is to buy them, 
fatten them, and sell them to be taken East as meat Thus coin and 
animals coopeiate 

399 Corn and Cotton In the South, cotton, and to a less extent 
tobacco, supplement com, but in laige paits of the states from Ken- 
tucky to Florida fai more land is devoted to corn than to any other 
ciop (B384) This IS the moie suipnsing when we remember that the 
yield of corn per acie is hete much lower than m the North Atlantic 
States 01 the Corn Belt (B313) In spite ol this low yield the farmeis 
use a thud 01 even half of'then ciopland for com Wheie cotton will 
glow, most of the leniamdei is devoted to that crop Before the gov- 
ernment undeitook a policy of restricting production moie than half 
the hai vested land was devoted to cotton in a strip extending along 
the central paiL of the Cotton Belt (A384) from North Carolina 
thiough Georgia and Alabama to Mississippi There the belt sends a 
blanch up the Mississippi Valley to southern Missouii, while westward 
it expands into Arkansas, Louisiana, and eastern Texas In the whole 
slate of Mississippi no less than 60 per cent of all the harvested land 
was devoted to cotton, and moie than 90 per cent to corn and cotton 
togcthei This is because cotton gives a laigcr return per acre in 
money than does any other crop that most of the faimeis in the South 
aie m the habit of laising Some, to be sure, laise winter vegetables 
and flints, but the Subtioptcal Ciop Belt and Middle Atlantic Truck- 
ing legion wlieie this is done (A384), form only a nairow coastal strip 
except in Florida 

400 For the majoiity of colored farmeis cotton is the only impoi- 
tant cash ciop, but it needs to be supplemented by a food crop and by 
fotage foi animals Com makes good food foi both man and beast 
Although wheat is geneially piefciied foi human consumption, the 
waim, moist climate of the South causes the yield of wheat to be so 
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small that the crop is raiely woitli laising Theiefoie, in the old days 
beloie laihoads and automobile roads made tiansportation easy, coin 
became the staple food product and the staple feed for animals The 
habit thus established still peisists Even among soutlieiners who can 
affoid whatever food they choose, corn is still eaten by choice to an 
extent unknown in the North Among vast numbers of the pooier 
people, especially the Negiocs, money is so scaice that the farmeis feed 
themselves with their own coin lather than pay for wheat Not only 
is the faim price of wheat higher than that of coin, but the farmer who 
buys wheat flour has to pay milling and railway chaiges and the profits 
of commission merchants and storckeepeis Except near the mam i oads 
the conditions of tiansportation also make it difficult to get a profit fiora 
high-priced products like early vegetables and fruit that must be taken 
to market quickly. This helps to cause the farmers to raise food for 
both man and beast directly on the farm where it is to be consumed 
The mam highways in the South, to be sure, are excellent, but many 
minor roads on which a large pait of the faimers live aie often muddy 
or lough Where ti ansportation is particularly well developed and the 
faimers are especially piogiessive, this concentration on corn and cotton 
does not prevail Elsewhere, howevei, the farmers must use their land 
for something, and they aie conservative about making changes, Thus 
we see that possibilities of piofit and old habits, rathci than the yield of 
ciops per acre, are the mam reason why at least 8o per cent of the har- 
vested land IS devoted to corn and cotton in large paits of the southern 
states The South illustrates the way in which the choice of ciops de- 
pends not only on soil and climate, but also on habits, transpoitation, 
and a complex senes of economic conditions in othei legions as well as 
at home 
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THE POLITICAL FACTOR IN LAND UTILIZATION 

401 Political Factors in Distribution of Production I Secur- 
ity and Piotection A complete pictuie of the geographical distribu- 
tion of land utilization must include political as well as geogi apliical 
and economic factois In studying lubbci we saw that people invest 
111 tiopical plantations much moie leadily m countries with a well- 
established and trustwoithy government than in those where 1 evolu- 
tions and changes of policy are ficquent The expeiience of the United 
States with Mexico illiistiates the same point In the past the Mexican 
govemment teadily granted foieigneis the light to buy randies, de^- 
velop mines, and drill oil wells This encouraged the investment of 
hundicds of millions of dollars of Ameiican money, and the building 
up of large industiies run by Americans A revolution in Mexico led 
to a new constitution which asserts that Mexico’s natural lesouices 
must be kept solely foi the Mexicans Flence step by step since about 
1925 the Mexican govemment has taken possession of the propeity of 
foreigncts, especially the gieat oil properties This would be within its 
nglits, piovided that it paid foi the investment made by the foreigners 
It has done little along this line, however Similar events have oc- 
curied in Bolivia and Ecuadoi 

402 When investments are made unsafe m this way, there is a long 
tram of consequences (1) Europeans and Noith Americans hesitate 
to put money into pioductive ventuies in tropical Latin Ameiica or 
any tiopical country, such as Liheiia or Siam, which has Us own native 
government (2) Advanced countries see in such conditions a reason 
for ha\mg tropical colonies of then own (3) If people from such 
countries do make investments in self-governing tropical countries, they 
expect huge profits so that they may get then money back before the 
government is overthrown or changes us policy (4) Under such cir- 
cumstances they sometimes put as much of an industiy as possible out- 
side the doubtful country, as has happened in the oil industry of 
Venezuela There the American, Butisli, and Dutch oil companies do 
little m Venezuela except get the oil out of the gi'ound. They cany 
it at once to neighboung islands such as Aruba and Cura9ao which 

256 
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belong to the Netherlands and thciefoie have a government which can 
be lehed on Theie vast quantities of oil are bioken up into gasoline, 
lubricating oil, and so forth, in some of the world’s large lelfnciies. 
Such conditions naturally hamper the development of poorly governed 
tiopical countries not only by limiting the amount of investment, but 
by encouraging the investois to skim the cream, so to speak, without 
trying to build up permanent industries No one can measure the full 
effect of the unreliability of the average tropical government, but such 
unieliability undoubtedly has great influence in deteimining not only 
the geographical distribution of plantations and othei industrial proj- 
ects, but also the attitude of the advanced countues towaid colonies 
403 II TariffSj Customs Duties, atid Piolection Practically all 
countries raise part of their national income by means of customs duties 
upon goods imported fiom abioad Sometimes these taxes are designed 
mciely to raise revenue, but often they have other pm poses One such 
puiposc IS to raise prices so that an industry which has previously been 
impossible, unprofitable, or not rvcll developed may make a profit 
Some people believe that such protective taiiffs raise a countiy's stand- 
aid of living, although practically all economists doubt it Accoiding 
to the economists, protective tariffs may raise piofits or wages in the 
protected industiies, but this simply means higher prices for the goods 
thus produced and no real gain in the standaid of living Whatever 
may be the truth about this, it is clear that such taiiffs sometimes enable 
new industries to get started. Thus they lead to consideiable changes 
in the geogiaphical distribution of many industries, as we shall see 
shortly in the case of sugar Tariffs and other forms of protection of 
home industries aie also one of the reasons why countries try to acquire 
colonies They want to he able not only to control the production of 
tropical foods and law materials but also to get them cheaply without 
paying any kind of taxes on them 

404. A still moie important influence of tariffs is that they check 
the flow of tiade between countries which would be greatly benefited 
if commerce were moie free This is notably true in Europe Before 
the German invasion of Austna in 1938, Europe, aside from Russia, 
contained 25 independent countiies as well as part of Tuikey and such 
semi-mdependent little areas as Luxemburg and Monaco These oc- 
cupied an area of about 2 million square miles, or only two thirds as 
much as the United States Thus the average size of the European 
countries was only a little greater than that of the states in the United 
States Each time goods or travelers pass from one country to an- 
othei theie is generally at least a little delay and annoyance because of 
custom-house examinations Often the delay and annoyance are sen- 
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ous. Moreover, each time any one of the many countiics changes its 
taiiff laws people in many of the other countiies aie annoyed As pio- 
duceis, selleis, or buyeis of ceitain goods they are obliged to alter their 
puces, change their amount of pioduction, find new maikets, or other- 
wise adapt their business to the new tauff. This leads to two serious 
effects Fust, it tends to increase the desire of each countiy to be self- 
supporting and to pioduce many kinds of commodities for which it is 
not well fitted Thus the distribution of pioduction and industry does 
not fit the geographic conditions Yugoslavia, £oi example, tries to 
manufacture non goods, which it might much better buy from Ger- 
many or England. In the second place, tanffs, custom houses, and the 
difficulticb which go with them tend to accentuate the nationalistic 
spnit which IS one of the gieatest dangers m Europe People are con- 
tinually being made conscious that other nations are doing something 
winch makes life more difficult A country like Geimany, which naet 
the custom houses of nine different countries on its land boundaries 
befoie Hitler seized Austria, was always being stiricd up in this way. 
In 1930. the Swiss and many other Emopeans were quite bittei against 
the United States because we laisetl oui tariff and thus shut out some 
of then products When such things hapjaen between neighbois the 
situation is much ivoise Thus mnumeiable annoyances due to tanffs 
have been one of the great causes of international friction. They 
played some pait in causing the wars which began in 1914 and 1939, 
and thus m altering the political map and the distribution of people 
and mdustiies 

405 SUGAR AND TARIFFS Sugar piovides a good illustration of the 
influence of tanffs, bounties, quotas, and other foims of governmental 
inteifeicnce on the distnbution of a commodity Cane sugar can be 
pioduced moie cheaply than beet sugar This is partly because trop- 
ical laboi IS cheap, and pai tly because sugai cane not only requires less 
woik in cultivation and hai vesting than do beets but also yields more 
sugar per acre, as appears fiom the fust line of Table 12. 


TABLE 12 
Sugar. Average Annual Yield 


World 

Maximum large producer, Hawaii 
United States 

Minimum large producer, Madagascar 


per Acre in Pounds 


Cane sugar Beet sugar 

3,500 2,600 

7,000 Czechoslovakia 4,000 

2.150 3,300 

1,100 Russia i,5op 


406. In Spue of the cheapness of cane sugar the United States and 
piactically all Euiopean countiies want to raise then own sugar, and 
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therefoie must get it mainly or wholly fiom beets Accoiclingly tariffs 
aie imposed and bounties are given to help laiseis o£ beet sugai, The 
result IS that lo or 1 1 million tons of beet sugar aie pioduced each ycai 
m addition to about ao million tons of cane sugar Most of the beet 
sugar is pioduced in Euiope, but the United States produces about 
ii^ million tons In the continental pait of the United States beet 
sugar goes ahead of cane sugai in ptoductivity per acte (3,300 pounds 
against 9,150) Nevertheless about 300,000 tons of cane sugar aie pio- 
duced in Louisiana each yeai, in spite of the fact that fiost makes it 
neccssaiy to replant the canes every year Because of the cool climate 
Louisiana aveiages only about 15 tons of cane per acre, wheieas in 
Hawaii the cane is allowed to glow 18 to 23 months, and the aveiage 
yield per acre is about 60 tons Moieovei, Louisiana gets only about 
145 pounds of sugar from a ton of cane, while Hawaii gets about 235. 
When allowance is made for the fact that the Hawaiian cane glows for 
neaily 2 yeais bcfoie it is cut, the annual pioduction of sugar per acie 
in Hawaii is 3 01 4 times as gieal as in Louisiana, 

407 The production of sugai fiom either beets or cane would not 
be piofitable in the United States unless the government imposed a 
tariff The taiiffi increases the puce of sugar to eveiyone within the 
countiy, but it enables seveial thousand people to get a living by rais- 
ing sugai The taiiff also incieases the piofits on about a million tons 
of cane sugar raised in Hawaii and anothei million m Puerto Rico. 
The Philippine Islands have also been inside the tariff bairiei, and 
that has helped them to maiket ii^ million tons of sugai in the United 
States each year In addition to all this the countiy still needs 1^ mil- 
lion tons fiom foreign sources. Where shall this come from? The 
answer is Cuba Because of its peculiar political relation to the United 
States that island is allowed to pay a lower tariff than is chaiged to 
other nations Plenty of other countries, such as the Biitish West 
Indies, Ja\a, Biazil, and Peiu, would be glad to raise sugar foi the 
United States, but political considerations bar them out 

408 This docs not end the matter The tiopical islands that are 
wholly or partly within the American tariff wall aie able and eager to 
laise more sugar than is needed within that wall They could easily 
undeisell the mainland sugar-raiseis if they had the chance More- 
over, the two which aie independent or loosely attached to the country, 
this is, Cuba and the Philippines, could compete very sharply with 
Puerto Rico which belongs to the United States, and with Hawaii, 
which IS a teriitoiy Hence Congi'ess has laid down definite quotas or 
percentages of the total which each region is to supply Thus a po- 
litical factor prevents the sugar industry from changing in such a way 
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as to fit it moie peifectly to the geogi apliical envnonment. Hawaii, to 
be suie, comes close to having the optimum climate for sugar cane, and 
Cuba, Pueito Rico, and the west side of the noithern Philippines do 
not fall fai behind Within the continental United States, however, 
Louisiana, which is the only appreciable sugar-raiser of cane sugar, lies 
close to the climatic limit of sugar cane On the other hand, Michigan, 
Colorado, and California, which together supply half the beet sugai, 
come fairly close to the optimum lor sugar beets Nevertheless, if the 
political factor were removed, all production of beet sugar as well as 
cane sugar within the continental pait of the United States would 
piobably be unpiofitable Java, Jamaica, and India, which have no 
political connection with the United States, would compete with Ha- 
waii, Puerto Rico, Cuba, and the Philippines, and the geogiaphical 
disLiibution of sugar pioduction would be decidedly different from 
what It IS today 

409 III Physiological Piolection. In piacucally all countries po- 
litical methods are used to piotect people, plants, and animals against 
disease. People aic protected by quarantine icgulations These some- 
times inteifeie with commeice considerably, if there is a severe epi- 
demic. but in our day such inteiference is laiely necessary In respect to 
plants, liowevet, the quaiantine regulations established by goveininents 
often have widespread influence For example, in order to prevent the 
introduction of new pests such as the Japanese beetle which is now 
ravaging the eastern states, the United States government has estab- 
lished a quaiantine against plants, fiesh fiuits, and vegetables from 
foieign countiies Hence little fresh tropical fruit, aside horn bananas, 
is imported into the United States Two or thiee million dollars woitlr 
of grapefruit and pineapples, to be suie, come each year horn Pueito 
Rico, and a inillion dollars woith of pineapples from Cuba These 
could be raised equally well ui Jamaica, Mexico, or other tiopical 
counnies, but Pueito Rico and Cuba get the business largely because 
of dicir political relationships to the United States Never tireless, even 
when products come from these favored islands, they have to meet 
rigid quarantine requirements and practically eveiything except ba- 
nanas, grapefruit, pineapples, and a few manges is excluded. 

410 This gives a great chance to a small section at the tip of Florida 
where frosts aie unknown and tropical fruits can be grown There a 
most interesting experiment is going on It is an attempt to find 01 
create varieties of tiopical fruits which will thiive outside of the real 
tropics m a place where the temperature occasionally falls quite low 
Around Miami expeinnental oichaids raise a wide variety of tropical 
fiuits such as the chtrimoya, souisop. custaid apple, and mango. The 
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owners are trying not only to raise these tropical fruits at their cold- 
waid limit, but also to improve their quality and make them moie 
capable of standing low lempeiatuie This is one of the most obvious 
cases where methods of cultivation as well as the quality of the product 
tend to be best in legions close to the coldwaid limit 

411 IV Taxes The location of industries and even of people is 
often greatly modified by taxes We have already seen how taxes on 
foiest land induce large owneis to sell out very cheaply aftei the lumbei 
has been cut off, as is well illustrated in Wisconsin In simdar fashion 
high taxes often drive industiies and people from one state or city to 
another The southward migration of the cotton industry from New 
England to the Carohnas and Georgia was accelerated by the fact that 
many southern cities gianted tax exemption foi considerable periods 
to new factories In another way the same thing is often accomplished 
by providing a free location for such a factory In one city of Noith 
Caiohna the city limits were changed in order that a desirable factory 
site might be placed outside the limits and thus enjoy a low rate of 
taxation instead of the higher rate prevailing within the city Many 
wealthy people change their place of residence from cities, where taxes 
aie high, to subuibs, wheie they aie lower, or horn states with high 
taxation, such as Massachusetts, to those with lower lates, such as 
Florida Closely allied to this is the fact that many corpoiations are 
chaitered in New Jersey or Delaware because the laws of those states 
aie nioie lenient than those of such states as New Yoik Another form 
of taxation which makes a slight alteration in the distribution of wealth 
IS seen in the difference between one state and another rn taxes on 
similar kinds of property For example, at one time Georgia licensed 
automobiles at the rate ol I3 per year when many states weie chaig 
mg $10 01 $90 lor similar cais This led owners in other states to get 
licenses m Georgia, thus giving Geoigia more money to spend on loads, 
schools, and so for th, and their own states less If all the varied influ- 
ences ol taxation are added together they have a considerable effect 
upon the distribution of wealth and industiy 

41a V Attempt to be Self-Sufficient One of the most active po- 
litical factors 111 the distribution of ciops and industries is the fear of 
commeicial or militaiy war A commercial war means a situation 
where one country tiies by peaceful means to prevent another from 
buying 01 selling some commodity. In the 1920’s the United States and 
western Europe weie distiiibed by the fact that the USSR, was merci- 
lessly loweiing prices in order to sell lumber, coal, and other raw ma- 
teiiafs The Soviet Republic needed money to buy machineiy and saw 
no way to get it except by underbidding competitors and thus starting 
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a commercial wai A different kind of commercial interference arises 
fiom the leai of war Foi example, in. 1937 the United States refused 
to peimit Germany to buy helium gas foi duigibles The Ameiican 
government contiols the only available supply of helium, and it feaied 
that Geimany would use the gas for militaiy put poses This refusal 
stimulated the Geimans to seaich foi ollici places where they can con- 
trol the pioduction of helium, even though the cost be excessive, but 
the seaich has not been successful. Geimany has tued all sorts of ex- 
peiinients inoidei to be able to supply itself with substitutes foriubbei, 
pcti oleum, leathei, and other products which it can ptoduce only m 
insufficient quantities, 01 not at all. Othei nations aie doing the same 
thing As a rule the substitutes are neither so good nor so cheap as the 
oiiginals Geimany's synthetic lubber tires wear out lapidly Its gaso- 
line made fiom coal is veiy expensive. Many countries are also attempt- 
ing to laise crops which are ill adapted to then sod and climate, or 
which could at least beiaised nioie cheaply elsewheie. Russia is laising 
tea in a small warm aiea at the eastern end of the Black Sea West 
winds fiom the Black Sea and the piotecuon of the high Caucasus 
Mountains to the north keep the tcmpeiature theie about like that 
of Saciamento. Theic is a rainy season in winter in both places, but 
Batum then has tiuee or foui times as much ram as Saciamento Even 
m us driest month, May, it has thiee inches of lam, or almost as much 
ram as Sacramento's most humid month In then effoit to be self- 
sufficing, the Russians are doing |ust what the Americans aie doing m 
southern Floiida and Louisiana, that is, they are trying to make plants 
thiive at, or even beyond, then noimal coldward limits The Russians 
are doing the same thing with coin in Siberia, and are immensely 
pioiid of little nubbins laised in a rcdativcly waim valley at die base of 
the Altai Mountains far noith of what is usually supposed to be the 
limit of coin 

413 The Example of Ireland The lush Fiee State offeis a good 
example of the way in which political as well as other factois altei the 
agucultmal industries of a countiy The main facts aie summed up in 
Table 13 

414 The Conhaction of lush Agriculture Between 1851 and 
1931 the lural population of Ii eland declined almost half At the 
bottom of Column U the population is seen to be only 53 per cent as 
great m 1931 as ra i8gi If the faimeis in 1931 had carried on then 
tamis m exactly the same way as did those of 80 yeais earlier, all the 
peicentages in Column D would be 53 The fact that peicentages of 
52 aie lecoided theie for potatoes and for "othei food crops” shows 
that the average laim family devoted piactically the same area to those 
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TABLE 13 

Changes in Agriculture of the Irish Free State 



A 

B 

C 

D 

E 

Thousands of Acres, Animals, 
or People 

Percentages 

1851 

1931 

1937 

1931 of 
1851 

1937 of 
1931 

Wheat 

429 

21 

220 

5 

1.047 

Oats 

1.585 

623 

573 

39 

92 

Potatoes 

666 

34<5 

327 

52 

95 

Other food crops 

829 

431 

410 

52 

95 

Hay 

1,060 

3.313 

2,087 

218 

90 

Sugar beets 

None 

5 

62 


1,240 

1 

Dairy cattle 

2,185 

3.173 

3.286 

145 

104 

Beef cattle 

608 

856 

669 

141 

78 

Sheep 

3.507 

3.575 

3.000 

102 

84 

Pigs 

1,096 

1.227 

934 

II2 

76 

Poultry 

12,000 (est ) 

22,782 

19.491 

189 

84 

Horses , 

423 

450 

429 

104 

95 

Rural population in thousands 

4,500 (est ) 

2,388 

2,308 

53 

97 


crops in 1931 as in 1851. But notice how far the other percentages in 
Column D depait ftom 53 Peicentages of 39 and 5 indicate that m 
1931 there weie only tinee quarteis as many acies of oats and one tenth 
as many of wheat per family as in 1851 On the othei hand, theie were 
moie than four times as many acres of hay Sheep, pigs, and horses 
had doubled in number on the aveiage farm Dairy and beef cattle 
had 1 cached nearly thiee times their old number per farm, and poultry 
had become thiee or four times as numeious in comparison with the 
farm population 

415. Expansion of Cl ops versus Decline m Animals Turning now 
to Column E we see that by 1937 the rural population was 97 pei cent 
of what it was in 1931 The acreage of potatoes and of “other food 
crops” had changed to about the same degree, while oats and hay had 
declined a trifle more, but not to any significant extent Horses, too, 
had declined in about the same latio as the farm population, but were 
still almost as numerous as at any time in Irish history This is inter- 
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esting because it illustiates the fact that in Ireland the farmers cannot 
afloid motoi vehicles All the other animals except daiiy cattle show 
a decided decline in 1937, bunging them down to not far Iiom 80 per 
cent of the 1931 level. On the othei hand, dairy cattle (104) have gone 
up compared with the population, while wheat (1,047) soared ten- 
fold and sugar beets (1,240) twelvefold 

416 Causes of Gioiuth of Itish Animal Industry The Irish situa- 
tion inesents a pietty pioblein in land utilization It is typical of what 
happens in many other countries The changes from 1851 to 1931 
were due mainly to (1) improvements in tianspoitation, (2) giowth 
of population in the lands beyond the sea, and (3) increased buying 
power 111 England, After 1851 the feitile plains ot the United States, 
and latci of Canada, Australia, and Argentina, rapidly filled with set- 
tlers who could raise wheat or com quite cheaply, because they had 
large as well as level fainis, and used unproved machinery During 
the same pciiod raihoads were built and steamship services to Euiope 
were multiplied Tins made it easy for Ireland to import wheat for 
its people and corn for its animals Wheat could be imported so 
cheaply that it no longer paid the lush farmers to laise it except m a 
few specially favoied spots Impoited coin also became so cheap that 
It was often substituted for oats as food for animals These facts, to- 
gethei with the steady decline in the Irish faim population, cut the 
acreage of wheat to only 5 per cent of what it had been in 1851 and 
that of oats to 39 per cent Since potatoes, turnips, and other foods 
laised in Ireland cannot be so cheaply tiansported, their aaeage fell 
off only at the same late as the farm population 

417 A change such as this always makes trouble and distress foi a 
countiy Iieland is no exception, and its troubles rvith absentee land- 
lords and national aspirations weie greatly increased by the uncom- 
fortable process of being foiced to adopt a new type of farming The 
result would have been still woise had rt not been that the steam engine 
not only bioiiglit cheap giain to It eland, but also enabled England to 
develop manufactmes and commeice with extiaordinaiy lapidity 
Hence gi eat numbers of people in England had to buy food instead of 
taising It Many of them weie so piospeious that they could buy plenty 
of meat, brittei, and eggs The humidity of Ireland makes it a fine 
region foi both daiiy and beef cattle, and it is not bad for sheep and 
poultiy So the lush found that by laising animal pioducts and selling 
them to Great Biitain they could moie than make up for the losses 
aiising because their gram was undetsold by that of America This, 
then, js the reason why all kinds of animals increased in Ireland from 
1851 to 1931, even though the faim population was cut in half. Thus 
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in 1931 the Irish farmers had become adjusted to a method of laird 
utihzation well adapted to modern methods of trade and transporta- 
tion and to a climate ’winch is generally too wet and cool in summei to 
be safe for ■wheat, but is almost unexcelled for grass, as is implied in 
the popular name, “The Emerald Isle.” 

418 The Political Factor The next thing that happened was a 
political change In 1933 Ireland insisted on being considered wholly 
fiee Iiom Great Britain, and refused to pay ceitain sums which had 
been pait of its contiibution towaid the expenses of the Biitisli Em- 
pire Great Britain retaliated by imposing customs duties on lush 
meat, wool, buttei, eggs, and so £01 th. It thus became harder for the 
Irish to expoit their animal products, because the puce that they could 
get Iiom British importers was lower This hurt the lush tiade so 
much that, whereas 49 pei cent of the products of lush faims were ex- 
ported m 1929, only 34 per cent weic expoited m 1935 Hence 111 a 
few years the number of pigs fell off by one quai ter The lush farmers 
also gave up a hftli or a si.x.th of their beef cattle, sheep, and poultiy, 
as appeals from the percentages in Column E To meet this situation 
the Free State Government, 01 that of Ene, to use the lush name, took 
a hand As a means ol encouiaging lush agricultuic and balancing 
the limitation of expoits to England it gave the faimers a subsidy foi 
butter Hence in Table 13 daiiy cattle are more numeious m 1937 
than in 1931 The government also obliged the lush cities to use Irish 
bacon by prohibiting the impoitation of any other kind, but this did 
not prevent a decline of 24 pei cent in pigs. The government likewise 
guaranteed the farmeis a definite puce lor wheat, no matter how low 
the import puce might be Although laige amounts of wheat and 
smaller amounts of coin must still be impoited, the government obliges 
the millers to use a certain amount of homegrown cereals 

419 Another effort of the government has been to supply the Irish 
Fiee State with homegiown sugar No sugar beets weie laised in lie- 
land in 1851, and iheie were only 5,000 acres m 1931. By means of 
government bounties the acreage was raised to 62,000 m 1937 It is 
still increasing, so that Iieland will soon be self-sufficient The aim of 
the government is to make the countiy supply its own needs £01 food in 
eveiy possible lespect The object is not so much to make the country 
safe in time of war, as to make it safe against political changes such as 
still higher tauffs in England, a combination of the gieat wheat- 
expoiting countries to limit the amount of wheat and raise its price, 
or an agieement wheieby the countries that now buy lush beef or 
mutton might get their supplies elsewhere 

420. Political Sliifitng of Pioduclioji Away from the Optimum, 
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The effect of such political action on faimeis and other producers is 
often unfavorable In the first place, it leaves the farmei m great 
unceitainty as to the futuie He may give up daiiying, foi example, 
and invest what little money he can sciape togetliei in equipment for 
wheat-iaismg He has no assuiance, howevei, against a change of 
policy which will favoi the laising of sheep and poultiy and be luiiious 
to the wheat faiinei In the second place, such changes tend to increase 
the cost of living both in the coiintiics that laise faim pioducts and m 
those that buy them If the Iiish taimer can buy Austialian wheat and 
Ameiican com cheaply, the cost of Ins own food and that of his animals 
is 1 educed Hence he can pioduce butter and eggs moie cheaply If 
iheie IS no tauff against butter and eggs, the factoiy people in England 
can get them moie cheaply than at piesent, and will buy nioie Thus 
in the absence ol tauff haiiieis and bonuses the Austialian wheat- 
laisei, the Ameiican coin-planter, the Irish farmer, and the Biitish 
factoiy hand would all get a better living than they do now The third 
disadvantage of the political manipulation of pioduction is that it 
works real haidsiup to some people and favors otheis For example, 
wheat IS a piactical ciop only in the duei, warmer, southeastern pait 
of Iieland It will not giow at all on the west coast because the sura- 
meis are too cool and wet When a political squabble cuts down Irish 
cxpoits of beef and buttei and leads the home government to adopt 
ineasmes that laise the puce of wheat, com, and oats, the poor farmer 
in the west finds inci eased difficulty in selling beef cattle or clany piod- 
ucts At the same time he must pay nioie than before for the food of 
his family and foi gram for his livestock This leads to increased 
poverty and discontent 

421 Governmental Action Elsewhere The effect of govern- 
mental action in Great Biitain is evident in Table 14, which shows 
what peicentage of ceitam mam food products was laised in Great 
Biitain in iggi before the leccnt attempt to mciease home produc- 
tion, and what peicentage ivas raised in 1935 after the governmental 
piogiam foi the encouiagenient of agiieultuie had been in, effect a few 
>eais Similar figuies might be given foi Geimany, Italy, Japan, and 
sevcial otliei count! les 

422 Piepaialion foi Wai The most wasteful type of political in- 
teiference with the distubution of pioduction and industiy is that 
tvhich IS aimed directly at prepaiaiion for wai This includes the 
making of all soils of munitions and implements of war such as guns, 
shells, tanks, nnliiary aiiplanes, wai vessels, and gas masks As a lule 
such munitions are manufactmed in the mam industiial aieas of a 
countiy and thus do not change the general geographical pattern of 
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TABLE 14 


Percentage of British Consumption of Major Food Products Grown at Hqmi: 



1931 

% 

1935 

% 

I ncrease 
% 

Pork products 

33 

50 

17 

Wheat 

15 

28 

13 

Eggs 

57 

, 68 

II 

Sugar 

13 

23 

10 

Beef and veal 

48 

53 

5 

Cheese 

26 

30 ' 

4 

Mutton and lamb 

41 

4t 

3 

Buttei 

II 

9 

— 2 


its inclustiy In many cases, however, non lounclues, railway yards, 
naval bases, and other centers o£ certain tyjies of industrial activity 
ate established in places where people would nevei think of locating 
them except for mihtaiy reasons Germany has moved pait of the 
gicat Kiupp non works away fiom the Essen legion in oidei to locate 
them faithei from the Fiench bordei wheie they might easily be 
bombed. This means extra expense for the transportation of coal and 
non, and often foi hauling the finished pioduct back to wheie the raw 
mateiials staited Auplane factoiies aie located wheie they will be 
best concealed and safest, rather than where they will be most efficient 
The Soviet Union has gone even furthei than Germany in placing its 
factories in locations that are favorable horn the standpoint of defense 
It has established some of its mam non woiks far off in the Kuznetsk 
legion in the lieait of Siberia 2,000 miles moie 01 less fiom where the 
products are used in laige quantities It has done so laigely because 
the Kuznetsk furnishes a supply of coal in a legion so remote that it 
seems safe from all enemies no matter from where they come 

423 The same sort of umemunerative expenditure of labor and 
capital IS seen in many railways and motor highways of Geimany 
They aie planned piimatily to enable tioops to be shifted as rapidly 
as possible along the border or across countiy fiom one frontier to 
another The expense and taxation involved in such roads make it 
impossible to build equally good roads in other locations ivhere they 
ivould be much more useful economically All this lowers the buying 
power of the people, so that ferver motoi cars, for instance, are pur- 
chased m spite of the fine roads This example lesembles most of the 
cases where political considerations cause human activities to move 
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Chapter XVIII 

ANIMALS AND THEIR OPTIMA 

424 Kinds of Domestic Animals. Most of die principles which, 
we have discussed in previous chapteis in 1 aspect to plants are equally 
applicable to animals. According to the statisticians of the League of 
Nations, milk and meat aie the two most valuable of all commodities. 
In the United States, evei since 1926, the value of the animals and ani- 
mal products pioduced on the fauns has been gieatei than that of all 
the Cl ops, including those laised not only foi human food, but also for 
law materials and as feed for the animals themselves In some yeais 
the animal pioducts aie woith 50 per cent moie than the crops In 
countiies such as China and Japan the impoi tance of animals as sources 
of food and law mateiials is not so great as in this country, but m 
places like Aiabia animals are the main source of livelihood outside 
the oases. Their importance in ti ansportation and faim work in most 
parts of the world is still very great. If fish, game, and fuis aie in- 
cluded, the value of animal products becomes still gieatei, although all 
the fish caught by American ships and in Ameiican wateis are worth 
only about 2 per cent as much as die animal pioducts on the farms In 
1926 animal pioducts had reached as great a value as all the mineral 
pioducts of the country, including coal, metals, stone, buck, etc In 
moie recent years they have gone ahead of the mineial pioducts by as 
much as one fomth. 

425 By far the gi eater part of tins huge value is due to four species 
of animals— cattle, sheeji, pigs and diickens Hoises, too, aie of pu- 
maiy impoi tance, but their value lies in work, not m pioducts As a 
mattei of fact, there are only twenty-four species of animals all told 
which aie of much economic significance, and sit of these aie cattle, 
thiee belong to the camel family, and two each to the hoise, goat, hen, 
and duck families The deer, pig, dog, cat, and pigeon families each 
have one lepresentalive The other two species ate insects, the bee and 
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the silkivoini Such a list of domestic animals is lemarkable for (i) us 
small sue, (a) US limitation to a few ordeis, (3) the dominance of a 
single 01 dm, and (1) the fact that every one of the animals was domes- 
ticated so long ago that we have no ceitain record of the event, and m 
most cases not even a tradition. Among the 3,500 known species of 
mammals oui list includes only 17, among 13,000 buds, only 5, and 
among about 470,000 species of insects only two Reptiles, numbering 
3,500 spnies, amphibia, 1,400 species, and fish, i 3 ,ooo, have no lepig. 
sentatives ^Vinong the 17 mammals, no less than 13 belong to the 
aitiodactjla, 01 cven-toed, hoofed oidei 

42O Criii rta 01 UsLrniNESS among Animals Let us inquire why 
man has selected such a small list of animals foi his own special use 
In a st.ige of cultuie such as ouis, the mam uses of domestic animals 
aie (1) lood, (2) tianspoitation, (3) clothing, (4) law mateiials, (5) 
fcitihici, ((■>) protection, (7) hunting, (8) scavenging, and (9) orna- 
ment, music, 01 otliei esthetic enjoyment The fiist foui uses are now 
so much the most impoitant that we will not consider the others fur- 
ther The most useful animal, then, is the one which most fully com- 
bines valuable qualities for food, tiansportation, clothing, and raw 
mateiials So fai as meat is conceined, thousands of wild mammals 
and buds aie about as good as the ones that have been domesticated 
Hence othci qualities have deteimincd which animals man will use 
One such quality is the ease with which an animal can be fed It is 
obviously much easici to feed animals on grass than on almost any- 
thing else If the animal is allowed to feed itself, a rabbit can thrive 
m a spiall fenced glass plot, but a cat must wander over many acres 
1 lie same is tiue of cattle compared with lions This suggests another 
unptntaiu quality. A good domestic animal, especially the female 
whose milk 01 young may be taken from her, must not be too dan- 
geious to handle Tigei’s milk may be good, but a cow can be milked 
much mnic safely Again, a good domestic animal must be giegarious, 
so that by natuie it tends to live in herds Otheiwise, a herdsman 
could not collect enough animals to give him a living In the thou- 
sands of yeais befoie man leained to make fences it would have taken 
most of a man's time to keep only one oi two bears from roaming away, 
but one man can herd a thousand sheep. Another important quality 
of a good domestic animal is that it should repioduce rapidly and 
grow fast Pigs, with then laige litteis, aie unusually good in this 
respect, and so aie hens, turkeys, ducks, and geese, which hatch much 
Idigei numheis of eggs than do buds such as pigeons or eagles 

427 Although a few kinds of domestic animals aie worth keeping 
for only one puipose, the gieat majority are kept because they supply 
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some special need in addition to meat The pig, to be suie, le’pioduces 
so fast and is so easy to feed that it is woith keeping for meat alone 
The pigeon, too, is easily fed, but is of little impoitance Dogs and 
cats aie woith keeping as pets, and for piotection and hunting Every 
other domestic mammal mentioned above is used as a source of milk. 
In the cattle family ordinary cows, humped zebus, the Indian gayal, 
the Javanese banteng, the Tibetan yak, and the watei buffalo all sup- 
ply milk Some people think that the Aictic musk ox, which belongs 
to the same family, might also be used foi tins pm pose The cow and 
the goat, however, aie such good inilkeis that they aie giadually sup- 
planting the others, although the nomads of Asia still chink the milk of 
sheep, mares, camels, and asses. The milk of both the one-humped 
Aiabian camel and the tivo-humped Bactiian camel has a somewhat 
acid taste, that of the water buflalo has a nutlike flavoi, sheeps' milk 
and goats’ milk are much like that of cows, but ai e richer m fats One 
of the chief reasons why the cattle family is so piedominant among 
domestic animals rs that its members are especially good milkcis Con- 
sideiable size is highly desiiable m an animal that is to be milked 
Even the sheep is lathei small for piofitable milking In the same 
^ay. aside from the pigeon, the buds that man has chosen— hens, tui- 
geese, ducks— aie large enough not only to make a good meal for 
at least one peison, but to have eggs laige enough to be woith utilizing 
They also live m flocks, and the numbei of their eggs is laige Hens 
aie by fai the most common kind of domestic buds both because they 
good eating and because they lay many eggs of a convenienC' size 
and do not readily fly away Goose eggs are too big 

428 Aside horn supplying meat, milk, and eggs the impoitant func- 
tions of domestic animals are to supply law materials and to assist in 
tiansportation The mam use of law mateiials deiived fiom animals 
IS foi clothing, but many minoi uses aie familiar to eveiyone Fuis 
furnish admiiable clothing, and leathei is of great use foi shoes, but 
to get either of these it is necessary to kill the animal One of the chief 
leasons why sheep aie so numeious is that, in addition to supplying 
good meat and some milk, they supply wool which can be clipped fiom 
the animal without killing it The same is tiue to a less degiee of the 
hail of the goat, camel, and llama, but these cannot be made into felt 
or thread so easily as wool For pin poses of tiansportation the ideal 
animal must be laige enough to cany a man, but not so large that it 
IS unduly haul for one man to manage it, 01 that it lequiies an undue 
amount of food The elephant is too big to be of much use Even 
the camel is kiigei than the ideal The donkey and the leindeer, on 
the othei hand, although good, are too small for many purposes. The 
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hone and ox aic about light That is one icason why they aie so 
t\uklj used Ament uns have little icah7ation of how widely the ox is 
the woik animal of tountiies stith as India, Bulgaiia, and even France 
As soon as inankiiKl learned to use animals not only to iidc on, but to 
diaw tails oi pious, sidl anothei tjiiahty in addition to weight, sue, 
and dotility assumed high impoitantc Haul hoofs became essential, 
foi ulitii an animal pulls haul, it must dig its hoofs into the giound 
1 he tanid is not good foi this pin pose because its feet aie too soft and 
tamiot easily he shod wall non The sheep and goat aie too small 
Catth‘ aie good, hut the fact that then hoofs aie split is a disadvan- 
tage Ihns the hoi sc anti donkey aie Idt as by fai the best animals 
so fai as then feet aie loiKCUuai, hut the donkey is lather small 

jat) It IS evident fioin all tins that a good domestic animal must 
satisfy many leipiiieinents The inain things we lequne in domestic 
annuals iiu\ he summed up undci thiee headings A Matenals (i) 
mtai of good flavoi, (a) palatable milk, (3) eggs ihat aie not too laige 
tn too small, ('j) wotil oi Jiaii whith tan be taken born the animal with- 
out huumg it and tan easily he made into felt 01 thicad, (y) stiong, 
jjliahle leathci. 15 Pliysual qualities (h) lapid late of icpioduction, 
(7) lapid giowth, (8) capacity to live on grass 01 similai plants so that 
many tati easily be suppnitetl 011 a small aiea, (9) sufficient size to be 
uoith milking anti to be laige enough to tauy a man 01 yDull a load, 
(10) hoofs that can get a film gup on the gionnd and can be shod 
C Minlal qtmltlies (11) giegaiioiisness so that the animals can be 
heided or kept m flocks, (12) docility so tliat they can be handled, 
iitlden, and milked, (13) intelligence and spiiit so that they tan be 
ttaincd Other cjualitics might also be named, but these aie enough to 
show how Lfimplicated has been the problem of choosing the light ani- 
mals for dninestication. 

pjo Of couise, piinntive man did not think of all this, hut never- 
theless, little by little, the pieccding lecpiircments have governed man’s 
relation to domestic aniinals. The icsuU is that m the world today 
the mimbei of domestic animals is appioximatcly as in Table 15 

The significant fact hcie is that after thousands of years of expeu- 
meiiting mankind has decided that six species of animals are the ones 
that chiefly meet his needs Even among these dieie is a strong ten- 
dency to replace goats by sheep uhcicvei possible, and hoises are being 
displaced by motor \ eludes, as are donkeys, camels, and llamas Rein- 
deer may increase in rmpoitance, but they are sure to remain a minor 
factor It all comes down to this, the best domestic animals aie cattle 
togetliei with buflaloes, hoises with asses and mules, sheep with goats m 
some places, swiiie, and hens. Cattle aie by fai the most valuable, while 



ECONOMIC GEOGRAPHY OF HENS 


273 


TABLE IS 

Total Number of Domestic Animals (in millions) 


Sheep 

700 

Cattle 

650 

Swme 

350 

Goats 

110 

Horses 

96 


Buffaloes 73 

Asses 33 

Mules 16 

Camels 6 

Reindeer 2 

Llamas and alpacas 2 


liens 

1,900 

Dunks 

no 

Geese 

75 

Turkeys 

23 


m the past, as a means of helping man to make piogiess, hoises have 
been extiemely useful Today the piospeiity of appioximately two 
ihnds of the woild’s people, the ones who depend on agriculture, is 
laigcly bound up with the numbei and excellence of the amnials that 
they can laise Therefoie it is of the fiist niipoitance to undetstand 
the factois which deteiinine the geogiaphical clistnbution of these ani- 
mals Fish also foim a laige item in the woild’s food supply, and in- 
sects aie mipoitant because a few of them furnish valuable pioducts 
and many do much haim It ivill pay us to study animals in the same 
■way that we have studied ciops 

431 Economic Geography OF Hens I Vanations in Egg-Laying 
The gieatcst contiibution of birds to the woild’s economic life comes 
thiough hens’ eggs These are woitli fiom $600,000,000 to $800,000,000 
m the United States alone eveiy year Since the chickens and other 
poultiy laised each year ate ivoitli four fifths as much as the eggs, the 
economic contiibution of buds amounts to $8 or $10 per year for every 
man, woman, and child in the United States. The hens in different 
parts of the countiy by no means take an equal share in making this 
contiibution This is evident in A431, which shows how many dozen 
eggs aie laid each year per “cliickcn 3 months or more of age,” as the 
census puts it The numbers would be appieciably laiger if confined 
to hens old enough to lay Theie are great differences in the various 
pai ts of A431 In the state of Washington the aveiage uses to 1 1 dozen 
The rest of the Pacific Coast and most of New England show a\eiages 
above 9 The Corn Belt falls to 6 or 7, while Noith Dakota and the 
sontheastein states except Florida range from 5 to 6. Our present piob- 
lem IS to discover why hens in Washington lay almost twice as many 
eggs as in Noith Dakota oi South Caiolina, and at least 50 per cent 
moie than m the states from Iowa to Pennsylvania In Euiope theie 
aie similar vaiiations, but the figuies theie aic not diiectly comparable 
with those of the United States because of differences in the degree to 
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which non-laying poultry aie included Taking the figuies as they 
stand, Sweden gets loo eggs per hen, Denmark farthei south gets no, 
and Holland, 125 This is about the same as the n dozen (132) of 
W^ashington, but probably means less because it is based on matuie 
hens instead of those o'vei 3 mondis of age Faithei east and south 
the liguies fall to 75 or 80 in Bulgana and Spain, and only about 50 in 
Poitugal. In each continent the geneial map of the distiibution of 
eggs shows considerable lescmblance to that of the yield of wheat per 
acic, 

432 II Reasons f 07 Variations in Egg-Laytng Flens may lay moie 
eggs in one legion than in another (1) because they belong to better 
bleeds, (2) because of bettci feed and caie, (3) because iich markets 
make it woitli while to devote much attention to them, (4) because 
some condition such as climate makes tlicm vigoious It is haid to see 
how any one of the fust three leasons, or all of them together, can 
account foi moie than certain minor leatuies of A431 Faimcis seek 
the best bieeds of hens in Massacliusetts, Michigan, Cahfoinia, and 
Iowa just as much as m Washington They give equally good care 
and feed in all these states Moieovci, the maikct foi both eggs and 
poultiy IS much moie extensive in the Noith Atlantic States and west- 
waid to Chicago than m the state of Washington Ncvci tireless, Wash- 
ington outianks all othei states Moieovei, Maine and Oiegon, which 
rank no higher than many other states m nearness to market and in 
the pains which they take to get good bieeds and to feed and care for 
them properly, stand next to Washington, and far outrank such states 
as Wisconsin and Illinois In Floiida, on the other hand, a production 
of 7 4 dozen eggs per hen each year, in contrast to 5 5 in neighboring 
stales, seems to be definitely associated witli the intioduction of good 
breeds and good methods of caie, and with a laige and profitable 
maiket because of winter visitors and recent migiants from other states 
faithei north These conditions, however, by no means explain why 
Florida falls so far below New England and the Pacific Coast. If only 
the poultiy belonging to white people m the South are compared with 
those of the North, the figures for Florida and its ncighbois are raised 
somewhat Such a limitation, however, would by no means bung the 
figuies for the southern states up to tire New England level, nor would 
rt account for the low figure in North Dakota, or the high figures in 
the Northwest Thus, although some of the minor features of A431 
can be explained on the basis of bieeds, care, and markets, the main 
featuies remain unexplained unless we appeal to climate 

433 III. Climate and Egg-Laytng. Egg-laying contests, such as 
those of the Agricultural Experiment Station at Storis, Conneaicut, 
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thiow light on the i elation between egg-laymg and weatliei. Young 
hens aie biought to Stoiis fiom all oter the United States and even 
fioni Canada and England. The fait that some of them lay 300 eggs 
pel \eai, ivlnle piaetically all lay 200 in contiast to about 100 for ouh- 
nai) hens, shows what wonderful results can be obtained by selectue 
bleeding and piopci caic The daily iccoid of the eggs laid by each 
lun foi a lull yeai shows that hens lespond to the weather in the same 
wa> as [dants. Spnng and suinmei aie the season £01 laying eggs The 
dotted line in A 133 show's the avciage numbci of eggs laid pei month 
h> eaih of 50 white Lcghoins fiom 1913 to 1917 In Deccmbei and 

Januaiy the numbei fell to only 7, but 
in May. June, and July it lose aboie 
20, and then fell off in the autumn 
This IS the noimal couise of events 
111 the wild state buds in climates like 
that of Connecticut lay no eggs at all 
m wintei or fall Then egg-la} ing 
shows a shaip inaMinum in the spiing, 
and then tapeis off The reason loi 
this is obiious Chickens hatched 111 
cold weathci might fieeze to death if 
not laicd fot liy man, and even if they did not fieeze, they would 
ptobabl} die £01 lack of food Hence in a state of natuie buds which 
fail to he htinuilated m some way so that they lay eggs in the spiing, oi 
vshidi aie stimulated by conditions picvaihng at iinfavoiablc seasons, 
leave few offspimg. Then stock soon dies out Thus a tendency 
towaid egg-layuig undci ceitain dcliiiite conditions of weathei has 
become an essential pait of the heiedity of hens This fact seems at 
fiist to belong to biology lather than economic geogiapliy, but fuithei 
thought shows that it repiesents a punciple which is a majoi factoi m 
the geogi ajihical distiibution not only of egg-]a}ing, but of evciy pliase 
of agi u ukui e and of a vast number of human activities The pi inciple 
IS that most plants and animals have a definite seasonal ihythrn of 
u’pioduction, and thnve best where the locather fits most perfectly 
into tins rhythm. 

434 IV The Influence of Light. Seasonal variations in the 
amount of light play an interesting pait m egg-laymg, as well as 111 
the production of flowers and seeds In A433 the solid line shows that 
during the 5-} ear peiiod fiom 1927 to 1931 the seasonal tiend of the 
production of eggs by white Leghorns had become dilleient from what 
It was fiom 1913 to 1917 (the dotted line). In the latei period the 
}oung hens began by laying fat more eggs fiom November to Februaiy 
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than did the hens of the eailiei peiiod, but fiom May onwaid the two 
gioups behaved the same. The dilleicnce is due paitly to the fact that 
the latei hens represent gieatei selection and bleeding in older to get 
stiains that mature eaily and lay in the fall Much of the diffciencc, 
however, is due to the fact that during the latei pciiod the henhouses 
weie artificially lighted for an hour oi two bcfoie sunrise and aftei sun- 
set thioughout the period of shoit days. It was foimeily supposed that 
additional eggs weie laid under such ciicumstances because the arti- 
ficial light gave the hens moie time to feed We now know, however, 
that among many buds an inciease m the duiation of light, after the 
days have become shoi t, stimulates lepioduction, even if the food sup- 
ply does not change The incieasing length of the day in spiing is a 
jiiimaiy factor in causing birds to migiate to coolei latitudes It stimu- 
lates the leproducLive system, and induces a restlessness which is trans- 
foinicd into migration and then into nest-builchng Confiimation of 
the effect of light is seen in the fact that in cool weather when the days 
aie shoit, but not in waim weathet when they aie long, the hens at 
Stoiis lay moie eggs in diy, sunny peiiods than in those with heavy 
lamfall The rainfall itself piobably has little to do with the mattei, 
but in lainy weather clouds gieatly diminish the amount of light, 
especially in winter In high latitude^ the numbei of eggs per hen 
tends to be small It is diminished not only by low temper atiiie and 
long nigliLs, but also by the length of the days in summer The long 
days stimulate egg-laying at fiist, but the hens aie said to become 
exhausted because they do not get time enough to rest at night. 

435 Tempo atwe and P}odiiction of Egg 9 The egg-laying con- 

tests at Stoiis and elsewhere show that tcmpeiature as well as light has 
apionounccd effect on hens In cold oi hot weathei, legaidless of the 
amount of light, the number of eggs falls off Moie eggs are laid when 
the temperature avciagcs fiom 40° to 65° than when the weathei is 
either wanner 01 colder It is difficult to sepaiate the effects of tem- 
peiature and light, for the two vary together We can, howevei, con- 
struct a map (B431) showing how the pioduction of eggs would vaiy 
from one pait of the United States to another if the 1 elation between 
egg-laying and tempeiatuie in all parts of the countiy fiom season to 
season were the same as at Storis The main features of this map 
and of A431, showing the actual number of eggs, are similai Both 
show high aieas m the Noitheast and along the Pacific Coast, low 
areas in North Dakota and the Southeast An annual pioduction 
of 11 dozen eggs pei hen in the state of Washington agrees with the 
fact that at Seattle, for example, the summeis aie delightfully cool 
(averaging 65° m July), and the wmteis aie mild with a January 
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aveiage of 40°. A similarly dose approadi to the tempciatuie undei 
wliidi the most eggs aie laid, that is, to the optimum foi egg-laying 
as indicated by the iceoids at Stoiis, is found in a narrow stiip along 
the whole Pacifie coast. Its effect is evident m the daik shading of 
both A and B431. 

43^, In Maine, vvheie both maps ate heavily shaded, the vvinteis 
ate (luiie tool (average 22° mjanuaiy at Poitland), but the sum- 
iiieis (July t)8° at Poitland) are favoiable. Noith Dakota, on the 
other hand, is far less favoiable in winter (Januaiy 8° at Bismaick) 
and not so getod in summei (70°). In the Southeast the winteis are 
favorable, but the long hot suinmeis aie distinctly unfavoiable to 
Lgg-laying In Euiope, Holland with its productive hens, enjoys a 
climate ninth like that of the .Seattle legion, vvheicas Russia, wheie 
the hens lay compaiatively few eggs, coi responds to Noith Dakota 
Eiilgaiia and Sjiaiii, with a mocleiate pioduction, couespond to Mis- 
souii, and Portugal, with a low production, to our Southeast Fiom 
all this It apjicais that in geneial the geogiaphical distnbuUon of 
cgg-laying vanes in harmony with the degiee to which the climate 
dejiaiis fiom the optimum fot hens, butothei conditions often prevent 
pci feet agieement, as we saw 111 Floiida Such chsagi cements some- 
tiiiies obhteiate the diinatic pattern 

437 Factors in the Distribution or Cattle The principle of 
climatic optima applies to domestic animals even moie clearly than 
to hens. Inasmuch as meat and milk aie the most valuable of all 
commodities we may well study cattle carefully In Chaptei XVI 
vve saw that the aveiage weight of cattle sold for slaughter (A397) is 
ovei 900 pounds in Illinois, Iowa, and Wisconsin, and that this is gen- 
eiallv atiributed to the abundance and cheapness of com New Jersey, 
Oregon, and California, however, pioduce equally heavy cattle, 
al though they ai e by no means coin states In fact, the weight averages 
above 800 jiounds in the whole noiiheastem qnaiter of the United 
States In the chy sections faither west it falls lower, below 700 m 
North n.ik()ta In the entiie tier of most southerly states the average 
IS still less, 4f-,o to f)f)o. Tins can be due only m part to poor methods 
of bleeding and caie, for Florida, which excels its neighbois in many 
phases of agiicultiiie, has the smallest, thinnest cattle of any state 
except Georgia Farther south in Cuba and Venezuela the cattle are 
still smaller In Europe there is a similar decline in weight fiom 
the Noith Sea to Noith Africa. Evidently, the weight of cattle vanes 
according to the climate It follows the same geneial geographical 
pattern that wc have seen for corn and wheat, and shall see again m 
many othei cases. The question is whether this pattern arises because 
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of direct climatic influences or through vegetation, pests such as ticks, 
and the caie and feed given to animals by their owners 

Season of Most Abundant Milk Befoie attempting to answer 
this question let us examine the seasonal and the geographical varia- 
tions in the pioduction of milk. At a large Walker-Goidon faim, near 
Princeton, N J , a rotolactoi, or levolving platfoim on winch 50 
cows are milked at once by machines, is used to milk 1,300 cows tliiee 
times a day This costs no more than milking twice a day in the or- 
dinaiy way and gives 15 pei cent moie milk. In order to maintain a 
steady supply of milk at all seasons, 
the biith of calves is spaced almost no 
unifoimly throughout the year and | 
the cows are never pastuied, but^aic ^ 
fed essentially the same kind of green a ^ 
fodder or ensilage all the time 
Theiefoie, seasonal differences in the | ‘2 0 

yield of milk must be due mainly “ no 
to the weathei The upper curve 
of A438 * shows that the aveiage 
daily yield of milk per cow on this 
farm duiing 17 yeais varied system- ® J 
atically with the seasons More than || 

13 quarts was produced per day in gs 0 
Februaiy. but from January to June A438-Scasonal Vanaiions m Milk 
the amount was almost as high as Production 

this. Then the milk declined rapidly 

to less than 12 quarts in September, but afteiwaids lose steadily until 
Februaiy As long as the tempeiatuie lemained below Go° the amount 
of milk was laige 

439 Other kinds of evidence show that the seasons exert a gieat 
influence on the amount of milk given by cows The lower curve of 
A438, for example, is based on John A. Gowan’s records of the aveiage 
amount of milk produced per cow during the 8 months after the birth 
of calves Cows whose calves were boin in Maich, which appeals to be 
the noimal month, gave about 16 per cent more milk than those 



whose calves were born in summer Experiments made by the United 


States Department of Agriculture show that in winter cows give the 


* In each section o£ A438 a large part of the vertical scale is omitted because 
the entire height from zero upward would take too much space The student 
should pay attention to this point in every such diagram in order not to get an 
exaggerated idea ot the importance of the ups and downs in curves 
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most milk if the bams aic kept at a tenipeiaiuie not higher than about 
50“ .Still otlu'i cxpemnents show that cows cannot stand hot weathei 
because they h.uc no meclianism foi sweating. They can cool thein- 
sches only by bicathing iiioie lapiclly. For example, cows kept by 
Regal and Richaulson m moms whcie the tempeiattiie was accurately 
toiuiolkd and the lelative luiimdity was kept constantly at 60 pet cent 
showed the following dilleiences accoiding to the tempeiatme of 
the mom 



Breathing rate 

Dodj tempera- 
ture 

Pulse rate 

Pounds of milk 
per day per cow 

At 40“ 

12 

101 0 

72 

29 

At 

56 

loi 8 

Ol 

25 

At 1)5° 

106 

103 7 

57 

17 


When the cows became thoioughly hot they panted at the rate of 
almost two bteaths a second, and had a genuine fever. Their nulk 
diopped to lutk mote tlian half the noiinal amount Again at Belt- 
Mile, Md , close to Washington, D C, 10 Holstein cows winch were 
fed the same food at all times began the month of August with an 
asciage pioduction of ^5 pounds of milk pei day jHter 10 excep- 
tionally hot, hunud days tins had fallen to 38 A cool spell raised it to 
421,^, then 3 days well up in the nineties biought the daily pioduction 
back unsaid 38 Jeisey cows showed similar but less rnaiked fluctua- 
tions in the amount of then milk 

4.J0 Hot weathei makes cows feel so miseiable that they do not eat 
well. For example, at New Ibeiia, La, a had of the Euiopean bieed 
called Angus was conipaied with Indian cattle— the kind called zebus 
01 Bi.ilinians One day the tcinperatuie stalled at 76° at 6 a At , lose to 
ga® at iiotni, and fell to 82° at 5 p m The zebus giazed 84 pci cent of 
the time and nevci sought the shade. The Angus cattle, on the other 
hand, failed to gia/e dining a tpiauei oi e\cn half the time, and went 
into the shade tiying to keep tool Animals cannot giow well and put 
on fat when they feel too hot to eat. Wliai happens to cows in hot 
weathei is evident horn the expeiience of anothei day when the 
tempciatuie was 82° at 8 am . The poor Angus cattle weie already 
.bieathmg at the late of 100 per minute, and had an average body 
tempciatuie of 102° instead of ioi° The late for the zebus, how- 
ever, which are adapted to tlie hot climate of India, was only about 25 
and the body tempeiattire 101°. At 10 o'clock the tempeiatme of the 
air had nsen 102° out in the sun, and the poor Angus cattle were 
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bi ought in and put m the shade Their bieathing had iisen to 140 per 
ininute, and their body temperature to 1044° Aftei seveial hours 
in the shade they weie still breathing at the late of lao per minute 
The zebus’ late of bieathing went up only to 42, and theii body 
tempciatuie remained at 101° all the time 

4H Best Chrnale fo) Milk Production These facts and many 
otlieis make it clear that the climatic optima of cattle aie as well 
defined and important as those of crops Moieovei, they vary fiom 
one species, or even one variety, to anothei Euiopcan cattle in geneial 
give the most milk when the temper atm e averages a little above fieez- 
ing, perhaps 35° or 40° as is common in Mai dr m the noithein United 
States. faiily good rainfall, 01 at least a fan degiee of atmospheiic’ 
humidity, is also dcsiiable "^he best climate, theiefoie, is one with a 
winter averaging not lower than freezing and a summer which lately 
has tempeiatuies above 80° and has an average of perhaps 65° This is 
much like the climate of Denmaik, which is the world’s most icniaik- 
able daily country^ Thus cows behave like hens, except that then 
optimum temperature is lower and aitificial light does not enter into 
the matter The lowest production is found at high tempeiatuies 
legardless of whether the an is dry or humid Hays, Davidson, and 
otlieis have found that at high tempeiatuies cows give milk rvith a 
low percentage of butter fat The milk appears to be not only most 
abundant but also richest in fat at temperatures a little above freezing, 
and then declines again in both respects at lower teraperatui es 

442 These facts as to climatic optima explain why ordinary cattle 
produce not only the most but the best milk in regions such as Holland 
and Ireland, with cool, m oist, fairly rainy summers, and winters that 
are cool enough to have host, but not to freeze the giound very hard 
8wiss cattle fed on Alpine pastures m summei and kept in the lower 
valleys in winter are favored by similaily good climatic conditions It 
has generally been supposed that cattle thrive in such places because 
the climate is especially good for grass The grass in such places is 
undoubtedly short, sweet, succulent, and nutritious, and hence a great 
help in producing healthy cattle and abundant milk. We now realize, 
however, that the climatic condiuons which produce such grass also 
provide the optimum for the cattle themselves A very delicate 
adaptation to climate has doubtless been acquired during the long 
process by which the world’s best breeds of cattle were originally de- 
veloped in the North Sea region It will be very interesting to see 
whether animal bleeders can cause the ability of these breeds to 
produce milk and meat to be combined with the ability of the humped 
India zebu to withstand heat, drought, and coarse food 
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A443— Millv per Hay per Cow on Dairy Tanns in the United States (Quarts; 



B443— Milh per Day per Cow Expected on Basis of Temperature 
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443 Distnhution of Milk PioducUon in the United Slates Let us 
ne\t examine the geographical distiibution ol nulk pioduction. Com- 
paie A443, showing the actual daily pioduction o£ milk pci daily cow 
in vaiious paits ol the United States, with B443, showing the pioduc- 
tion that would be expected on the basis of tempeiatuie alone Heie, 
]ust as in the coiresponding maps for eggs, we find that the major 
featuies of the actual geogiaphical distiibution are what we should 
expect on the basis of climate, but ccitam featuies ate due to other 
conditions The main points in which the maps of actual conditions 
(A443) and of expectation on the basis of temperatuic (B443) ate 
alike aie as follows (1) high yield of milk pei cow iiom loit^a eastwaid 
to the Atlantic Coast, (a) high yield in a large westein section, (3) de- 
cidedly gi cater yield along the coast of Califoima than a shoit distance 
inland, (4) a low yield in the Southeast The outstanding featuies 
which do not seem to be climatic aie seen in the diy Southwest, and 
near the cities of the Pacific and noitheastein coasts wheie the pio- 
ductivity of both cows and hens is higher than would be expected 
on a puiely climatic basis The pioximity of the laige cities causes 
tlie development of fancy farms wheie highly bied animals give 
enormous yields of milk Foi example, the cows of A438 average is 
to 13 quarts per day, whereas the average American cow gives little 
more than half as much Fiom such faims many high-giade animals 
aie sold to smaller farms, thus raising the general average of the sui- 
loundmg region In the Southwest the yield of milk per dairy cow 
IS high m A443 not merely because Califoinia has many fine farms 
like those in the East, but also because irrigated areas raise alfalfa, 
which IS highly nourishing in its fresh state and also retains its vita- 
min content when dried, especially if it dries quickly as is possible 
in these waim, sunny regions Then, too, in the diy Southwest dairy 
cows are scarce m proportion to the whole numbei of cattle Outside 
the oases, most of the cattle are of the beef type, and even when milked 
are not counted in the statistics on which A443 is based Thus the 
statistics apply only to the better herds and not to piactically all heids, 
such as aie counted in the East and South On the whole, then, the 
geneial pattern of productivity of cows as well as of hens is set by 
climate, but other factors modify it The kind of climate which is best 
for cattle is also very good for nutritious grasses It is not greatly 
differ ent fiom the optima for com, wheat, and chickens, but is de- 
cidedly different from that of chinchbugs and boll weevils. 
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ANIMALS AND SOURCES OF POWER ON THE FARMS 

414 Importance of Work Animals As a means of promoting 
human j)r(igross the use of animals foi cariying people and goods, and 
tsptxially foi pulling plows and hauling loads, may have been moie 
impoiuuu than then use fot food Without beasts of buiden, human 
beings miglit ne\ei lia\e piogrcsscd beyond the stage of catiymg 
loads on their own backs or slioiildets, as is common in China and 
among the highland Indians from Guatemala to Peru Unless animals 
had been used to pull the plow, the main centeis of agricultute and 
cnili/ation might never have migiated into regions of foiests and 
pi anus wheic the climate is especially stimulating and the highest 
inili/ations now center In most such regions a cover of sod soon 
sniotheis a held which is not kept tice horn glass If the fields aie not 
plowed, but are spaded by hand, the laboi is so excessive that only a 
small aica can be cultivated Thus people ate kept m poseity, and 
a high standaid of Imng is practically impossible Without draft 
animals, mankind might net er have lealized the wondei ful possibilities 
of the wheel and of inoderii macfimery Modem machinery is laigely 
based on wheels connected by gears oi bands Another essential elC' 
ment in the giowth of cmlization has been mteicouise between 
dnerse regions Camels, donkeys, and oxen as well as hoises, have 
been of inestimable impoi tance m increasing such intercourse Human 
pi ogress has been gicatly helped by exchanging ideas and inventions 
with people m other places Thus beasts of buiden and diaft animals 
have iilaved an essential pan m the evolution of dviluation, 

415- I’ARM Work, bv Omn, Horses, and Motors It is sometimes 
supposed that the horse has made the Ox no longer a necessity for faim 
woik, and that motor ti ansportation will soon put the horse com- 
pletely out of business on tlie faims Each of these statements is tiue 
m limited regions, but not m the woild as a whole Oxen still draw 
the plow and cany home the haivest not only m India, Java, and 
Indo-Chma. but also m practically all of Tuikcy, Giecce, Spam, 
and many othei pans of Emope Even in countues as advanced as 
France, oxcaits and automobiles often share the roads, while in Nova 
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Scotia, Quebec, and the southern Appalachians there are moie oxen 
than tractors Oxen are cheap and therefoie aie still used in poorei 
paits of the world, except where the farm woik is largely done by man 
instead of beasts In most of the woild the displacement of hoises by 
trucks and tractois is not pioceeding any faster than the displacement 
of oxen by horses In such countiies as England and Geimany, and 
even in most ol oui own countiy, tire plowing and hauling on the 
farms are still done laigely by horses and mules In the United States, 
the number of hoises diminished from 21I/2 million in 1919 to about 
9 million m 1945, and is still falling Mules, which are used mainly 



in the South, wheie automobiles, as well as tractois and tiucks, are still 
too expensive for many of the small farms, diminished fiom a 
maximum of 6 million in 1925 to about 3I/2 million in 1945. Their 
numbei continues to decline, but less rapidly than that of horses 
446 Much of the diminution m hoises is due to the substitution 
of automobiles for carnage horses, and not to the substitution of 
trucks and tiactors for work hoises This is evident in A446, which 
shows that in eveiy state there is still at least one hoise or mule per 
faim, and 111 most states two or moie In the gieat wheat states of 
the northern plains, wheie the faims aie large, the number rises to 8 
or 10 Farms can raise grass and oats for woik animals much moie 
cheaply than they can buy gasoline and oil Moreover they can raise 
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colts but not automobiles These facts ate bound to make the substi- 
Ititioii of motoi \ chicles for woik animals a slow piocess m all except 
the mhfst jiaits of the world In a bioad way, the woild may be 
duuled into icgions of low pioductuity wheie camels, yaks, leindeei, 
and dogs ate used foi ttanspottaiion, and pioductive legions whcie the 
faini woik is done piedoniinantly in one of fom ways (i) by men 
(and tsomen), (a) by oxen oi buffaloes, (3) by lioises 01 mules, and (4) 
by motoi \ chicles All foin of these soiuces of power aie fiequently 
utih/cd in the same legioii, but geneially one of them is the mam 
method of tuiiiiiig up the soil m the fields and caiiying the faun 
piodiKls 1(1 the home and niaiket. 

J 17 MAN l’cmiR ON Farms The paits of the woild wlieie tians- 
poitiUioii and the upturning of the soil aie pcifoimed mainly by 
liunian luboi contain easily moic people than the sections wheie 
inoioi dineii macliitics do most of this woik Only a small percentage 
of the agiicultuial population keeps any woik animals among tliiee 
OI loui luindted million people 111 China and Jajian Among many 
others in southeasteiu Asia, the East Indies, and laige sections of 
tiopiial Afiua and Latin Amenta a consideiablc pciccntage of the 
ftU iiicis dig up tilt fields by hand, and cany the pioducts home on then 
backs A fifth, 01 possibly a quailcr, of all the eai ill's inhabitants do 
tins 

448 .Such dependence on human labor anses fiom a combination 
of many factois One ol these is ovei population, by reason of which 
theie IS no loom to laisc food foi woik animals Oveipopulation 
almost mtaiiably means that the fauns aie small It also means that, 
liacmg been passed fioni father to son by inhciitance foi many geneia- 
tions, they base been much subdivided Hence many faims consist 
oi tiny iiilds wliuli aie often widely scatteied among fields belonging 
to othci cnvueis Moieuvei, m oidei to get moie land for cultivation 
many liillsules lia\e been tcnaced, and the fields on the teiiaccs are 
\ei\ small Many fields on teiiaced hillsides m Japan, China, Syna, 
I’eui, .Spam, and even Italy aic so small that a yoke of oxen fastened 
to a plow tan sc aitely tuin aiound Such conditions make it peculiaily 
hard to use woik animals Another dcteiieni to the use of animals 
is that lice stiaw and the stalks of other pioducts of low latitudes, 
such as manioc, do not make good fodder Moi cover, the native 
glasses aie coaise and tough, m many places they become cby and hard 
dm mg a hot lamlcss season, and fodder of better kinds is difficult to 
laise. Again, m many of the "man-power” regions the climate, parasitic 
diseases, and insert pests, such as the tsetse fly of Afnta, almost prohibit 
the use of cattle and horses. In some places, such as the Andes, the 
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steepness of the slopes makes it well-nigli impossible to plow with 
animalsj and difficult even to use pack trains Again, in laige sections 
of tiopical legions the soil is wet so much of the time that plowing is 
difficult although the soil can be dug up with a spade 

449 In most of the man-power regions the methods of agncultuie 
are ciucle As a rule, the soil is turned up with heavy hoes instead of 
plows This "hoe agriculture,” however, vanes fiom the well-known 
and skillful hoiticulture of tire Chinese and Japanese to the slipshod 
methods of many tropical people who practice 7 mlpa agncultuie in 
paits of Thailand, Mexico, and tropical Latin Amenca m geneial. 
Having cleaied small patches of forest, and burnt the brush, the milpa 
fanneis plant their crops in the ashes among the half-buincd stumps 
They may dig the ground up with hoes, but often they merely make 
a hole with a pointed stick, drop in a seed, and push soil over it with 
the bale foot In legions wheic theie aie lew oi no animals foi faim 
woik, the people pei force carry loads on then own backs, shoulders, 
01 heads Few things are more diaracteiistic of China than the coolie 
tallying a bucket, bundle, or othei load at each end of a pole that 
balances on his shouldei In the high plateaus of Cential Amenca 
and especially the Andes an equally characteristic scene is Indians of 
both sexes and all ages lunning along mountain trails at a little ]og 
tiot with heavy loads lesting on their backs and supported in part by a 
band ovei the forehead 

450 Caitle as Work Animals. One of the outstanding facts in 
the woild’s use of animals is the vast size and huge population of the 
aieas wheie the farm work is done mainly by oxen, 01 at least by some 
foim of cattle such as the Indian zebu, the water bufialo, oi the yak. 
All the way horn Spam and Morocco on the west, thiough Italy, 
Greece, Egypt, Palestine, Turkey, Persia, and Afghanistan to India, 
Siam, Java, Indo-China, and southern China, horses and mules as a 
lule give place to some kind of oxen In all these legions cattle are 
kept mainly, or even wholly, as draft animals rathei than as a somce 
of meat 01 milk In Tuikey the people aie amazed that westerneis are 
fond of anything so tough and tasteless as beef They think beef is 
poor food because their breeds of cattle are small and thin, and few 
animals aie killed until they have grown wiry and stnngy from yeais 
of hard work In India the cows give so little milk that the foreigners 
sometimes speak of them as “teacup” cows— able to give only a teacup- 
ful of milk. The use of oxen permits a man to cultivate more land 
than he can dig up by hand Neverdieless, oxen are slow, stupid, and 
inefficient compared with horses Their use tends to keep the farms 
small, and hence to keep the farmers poor If an ox moves only 2 miles 
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per limit while plowing, and a horse 3 miles, while pulling the same 
plow, U is eiKleni that a man w’ho uses os-eii tan plow only 2 acres 
foi e\ti) 3 plowed h\ the man who uses hoises Moi cover, in many 
regions wheic o\tri aie used one sees two men for each plow— one to 
hold the plow and one to diise the anmials 

451 In s[)ite of these disadsantages, it seems piobable that, in view 
of tlie t Innate, the topogiaphs, and the density of population, oxen 
are }nnhahl\ the best aiaiLible aiiiinals foi the countiics wheie they 
supply most of the powei on hums \V^e have seen that the types of 
Euiope.m tattle that luue been most catefully bicd for nnlk and meat 
tannot stand tiojiital thniates, loiigh, eoarse fotage, and biting, 
dist ase-lnmgnig inset ts siuh .is the tick, which kills millions of cattle 
eath yeai Othei hiceds, luiweiei, and distinct species, such as the 
humped /elm and the luuehable watci bullalo, can endure these condi- 
tions Ileie again we tome back to the pioblem of limits and optima. 
0\en aie used niste,id of hoist's not betanse people are stupid and 
ineffuieiit, as is sometimes said, but because climate, vegetation, and 
inset ts, logctliei with tlensiiy of ptipulatttm, put vast regions beyond 
the limits w'lieie the hoisc can be used profitably On the other hand, 
foi teitain types of cattle those legions supply conditions that are not 
far fiom the optimum 

432 Horsis and Mules tor Farm Work Although horses and 
niulfs aie found elsesvliei c, they leacli their gieatest importance in 
regions with the following tharactetistics (1) a climate sufficiently 
cool and moist to give the animals both good food and good health; 
(2) fatins latge enough and fertile enough so that farmers can 
afhnd to feed their animals with giain and hay as well as to provide 
pasturage, (3) a topogiaphy sufficiently level to make it feasible for 
hoises to pull plows, caits, mowing machines, and havcsting machinery; 
and ( 1) a fan degiee of piosiieiity among the farmeis, but not enough 
to peimit them to buy tiactois unless they coopeiate so that one ttactor 
seises two oi moie farms. Wheie the climate is waim, as in our South 
or ill Spam, hoises tend to give place to mules, and even to donkeys 
In city aii'as such as the boideis of Palestine and Algeiia camels are 
sometimes used both foi plowing and hauling, but this is lare Moist 
heat, such as pu'vails much of the year in many pai ts of the tropics and 
dunng the summer m monsoon lands like China and Japan, is bad for 
hoises This is paith because it undeirames their health, and paitly 
because it piomotes a tank, tough giowth of glass, renders haymaking 
difficult, and fences the farmet to do a gieat amount of work if he 
attempts to raise the ptopei kind of feed Great density of population 
also hinders the use of horses because it necessitates small farms, and 
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therefore leaves little looin for pastuies, and for foddei ciops and giain, 
which are almost essential for hoises duimg the season of haid woik 

453 Because o£ all these conditions the climatic regions that best 
meet the requiiements of hoises are the Mediterianean, Temperate 
Grassland, Cyclonic, and Cool Continental tyjies Tlieie horses and 
mules are the main animals for farm woik in the United States and 
Canada (aside fiom ceitain tiactoi aieas) , in most of Euiope, except 
the ox legions mentioned in Paiagiaph 450, in the agiicultiiral 
paits of the Soviet Republic, in the tempeiate paits of South Ameiica, 
mainly Uiuguay, Aigentina, and Chile, and in Australia and New 
Zealand Australia has about 300 horses for eveiy 1,000 people, wheieas 
southern Asia has only about 10 The Euiopeau legion fiom noithein 
France through Belgium and Holland to Denmark is especially favor- 
able to horses because of its combination of a mild, cool climate with 
admirable grass, abundant giain, and peojilc in a high stage of civiliza- 
tion Hence tins geneial legion, including England, has developed 
the finest bieeds of hoises, among them the massive Peicheion, Clydes- 
dale, Shne, and Belgian types, on the one hand, and swift ''thorough- 
bred” laceis on the other Arab bieeds aie famous, but the speediest 
of them aie the result of generauons of breeding in England 01 
America The value of good glass is evident in the fame of the Blue 
Grass Region of Kentucky as a place for laismg racehoises The lime- 
stone soil theie, together with the climate, favors unusually good 
grass 

454 Horses and Mules in the United States Although hoises 
and mules have been laigely replaced by motor vehicles on the good 
roads of the United States, they are still very useful on the poorer 
roads, and almost indispensable on the farms A454 shows that in 
comparison with the aiea of cultivated land the number of hoises 
and mules is conspicuously small in the western pait of the Great 
Plains from the Dakotas to Texas It is also small in three coiners of 
the country, namely, the northern part of New England and New Yoik, 
Florida and Georgia, and California. On the other hand, m compari- 
son with the harvested land, hoises are especially numeious in two of 
the most rugged parts of the countiy One is the Rocky Mountain 
states from Arizona and New Mexico to Idaho, the othei is the Ap- 
palachian states from West Virginia to Alabama and Mississippi, with 
an extension into Arkansas and Louisiana 

455 This curious distribution of woik animals aiises mainly from 
the combined influence of the size of the faims, the nature of the 
faim products, and the wealth and progtessiveness of the tarmeis as 
shown by their use of trucks and tractors. A comparison of A454 and 



AND SOURCIS 01' POW LR ON THE lARMS 
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A hiinRs out the effect of the size of the fauns In A454 we see that 
Noiih Dakota has the smallest nunibei of hoises in piopoition to the 



A455— Acres of Harvested Land per Farm 

harvested land, only ag horses for every 1,000 acies. In A455 we find 
that it has the laigest aica of cultivated land per farm (263 acres) . 






HORSES AND MULES IN THE UNITED STATES 


291 


Similai conditions, but not quite so extreme, prevail throughout the 
gieat central plains, especially m then western parts The explanation 
lies mainly in three facts Fust, on a big laim tlicie aie less likely 
to be unused hoises than on a small laim Many small fauns need 
only part of a hoise’s tune, oi they need one horse and a little help 
fiom another Neveitheless, each faim of the first kind generally 
keeps 1 horse, and each of the second kind 2 horses This means 
that on an average about 3 horses are kept where only 2 are needed. 
On the othci hand, a big farm that needs the woik ot between 10 and 
11 hoiscs, for example, will keep 11 Even if it should keep 12, it 
would have less than 20 per cent more horses than it needs, wheieas 
the small faims have about 50 per cent moic Tins same piinciple 
applies to all sorts of faun equipment A man with only 10* acres needs 
1 plow, ]usL as does his neighboi with 30 or 50 acres A fodder cutter 
is convenient for a man with 5 cows, but if he has 50 the cuttei costs no 
moie, and does 10 times as much work. Small faims always suffer 
not only because they cannot affoid much eciiupnrent, but because they 
cannot make full use ot what they have, and theiefoie the little that 
they aie able to buy often represents an unduly laige shaie of the 
faim income 

456 The nature of the farm products also makes a great difference 
in the number of hoises On a wheat faim almost the only woik for 
horses is plowing, hai rowing, and seeding at one season, and Irai vesting 
long afteiwaid On a coin faim, hoiscs are needed for cultivating 
between the lows On a truck farm they are needed not only for 
cultivating but also for hauling the pioduct to maiket, or at least 
to the bain at frequent intervals The numbei of hoises needed for a 
given numbei of acics inci eases as the cultivation becomes more inten- 
sive If faimeis are progressive and prosperous, the numbei of hoises 
is reduced by the use of tiactois and trucks It must be lemembeied, 
however, that the gieat reduction in the number of hoiscs in the 
United States is due in relatively small pail to a reduction in the actual 
faim work done by animals It aiises mainly iiom the disappearance of 
carnage hoises In the old days faimcis and village people kept mil- 
lions of hoises that were used mainly for driving m the same way that 
we now use automobiles Now there aie very few such hoiscs 

457 We have already seen some of the leasons wliy the small 
faims in A455 aie the ones winch have many hoises in pioportion to 
their acreage according to A454 Faims avei aging less than 25 acres 
of haivesLed land aie a conspicuous feature of the Appalachian belt 
from West Virginia to Mississippi, and hoises and mules are theie 
unusually numerous in proportion to the amount of cultivated land. 



292 ANIMALS AND SOURCLS OF POWER ON THE FARMS 

One leason for small faims is luggcdncss That is why they aie so 
cvuknt m the A{Jpalachian legion. Because the faimland there often 
hes on slopes one might evpeet that little machineiy and hence few 
hoises would be used Other conditions, howevei, make the number 
of horses Idige tonipaicd w'lth the amount of cultivated land For one 
thing, tlieie is pleiit) of pastui eland unfit foi ciops, but not bad for 
colts Anolhei thing is that both the loads and the people ate poor, 
so that autoinohiks aie not common, and ti ticks and tiactois are laie 
The AppalacJiians aie one of the few paits of the countiy wlieie the 
faimeis stdl use hoises quite toramoiily foi chiving and even foi riding 
In the inoie luggeil seciioiis wheie people live far apart and are often 
sepal ated h) wooded liaits, high lulls, oi even mountains, there is a 
good deal o'f ttavel on hotsehack on tiails In the gieat mountainous 
aiea extending tiom the Rocky Mountains to the bieiia Nevada a 
similar situation calls foi many hoises In addition theie is need lor 
many in taking caie of the laige heids of cattle and sheep which 
spiead out ovei gitat aicas wheie tlieie is little cultivation 

458 In the nonmountatnous paits of the southeastern states the 
natuie of the ttt)[)s leads to small faims, but not to many hoises or 
mules In these gently lolhng lowlands the chief ciops are tobacco 
in the nouh, cotton latthei south, and corn almost every wheie The 
tobacco and cotton icqiiiic much hand woik, and theiefoie a single 
faim family can handle only a small aiea “Thirty acies and a mule" 
is often spoken of as a 1101 mal faiiii Animals are, of couise, needed 
foi plowing and cultivating, but thcic is little hauling, and animals 
arc of slight help in haivesUng In the maiket gaidens and orchaids 
of the notiheastcin manulactuiing region and in the iirigated re- 
gions of the ,Southwesi and Pacific Coast, theie is plenty of hard 
woik and plenty of hauling, but motoi vehicles enter into the problem 
theie, as we shall soon see 

4r,f( Trucks and Irvciors on Farms Many people have the 
mistaken idea that the gieaiest use of li ticks and tiactois foi farm 
woik IS femnd m the gieai jilains of the United States A459 indicates 
that this is fai fioiii being tine In that map, tiucks and tiactois owned 
Oil faims aie counted as of equal impoitance Their number is com- 
paietl wall the total acieage of hai vested land, including the land 
devoted to hay as well as other crops When trucks and tiactois are 
mapped separately the lesulting maps are almost alike, and diifei from 
Aqyg onlv m being less regulai The outstanding fact about Aysg is its 
dose resemblance to many other maps which we shall see later In 
general the Gieat Plains, especially their diier parts, have few trucks 
and tiactois 111 compaiison with the haivestcd aiea, only 3 foi eveiy 
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1,000 acies More surprising than tins is the fact that the South, in 
spite of Its small farms, has equally many Of couise, tins docs not 
mean that the aveiage farmer is as likely to have a tiuck or tractor 
in the South as in the Dakotas In Noidi Dakota the farms aie so 
large that 3 tractois or tiucks for eveiy 1,000 acics means eithei a 
tiuck 01 a tractor for 3 faims out of 4 In the South the faims aie 
so small that 3 tiucks or tractois per 1,000 acies means that only 1 
faimei out of every 10 or 15 owns one 

460 Another prominent feature of A459 is the large number of 
tiucks and tiactois on the faims in California, Floiida, and especially 
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southern New England and New Jeisey In those states the average 
faimei is about as likely to have one ol these motor velncles as in the 
Dakotas, and the peicentage of all the motoi power furnished by 
them on the farms is far greater This percentage cannot be stated 
absolutely, because it depends upon how' many hoises aie displaced 
by the aveiage tiuck or tractor According to the United Slates De- 
partment of Agriculture the aveiage is about 3, but there are differences 
of opinion Calculating on the basis of 3 hoises as equal to one truck 
or tiactor, and allowing for young hoises and maies that are pioducing 
colts, we see from A460 that the most motoiized faims aie in (1) 
soutliein New England, New Jersey, and southern New Yoik, (2) south- 
ern Florida, and (3) the agricultuial part of California The only 
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otiu'i icf^iotis ivlic'ic lull the fjiiii woik is clone hy inotoi vehicles 
ate a stiip fnmi New Eiif^laiul along the Gieat Lakes to Illinois and 
AVisionsin and the coastal pait of Waslungton and Oicgoii In most 
of the , South less than one lifih of the woik is thus done Even m the 
Coin Belt and the gicat whcat-iaising states, such as Kansas and the 
Dakotas, onh locally docs one find places wheie motor vehicles 
do niiuh mote than one tliiul of the faim woik In the lest of the 
wnild It IS doubtful whethet an\ huge icgion does half of its faim 
work with tiuiks and tiactois The Russians claim that they do tins 



itimiics iLjiicsciit a[ipio\im,iie Hoik ot trucks and tiaclois as percentage of woik 
done b) hoiscs and imdes) 


on then wheat ianns in the southeastem part of Emopcan Russia, 
hiu the statistics aic not tleai 

pii \Vc iiuisL find out why by fai the gicatest displacement of faim 
animals liy mcitcn vehicles' has taken place in thiee sections of the 
Lhntcd Stales whcie the faims ate small Then small size in Floiida 
and southern New England is conspicuous in A455 Ii"* California the 
fmms m the coastal poition fiom a little noith of San Fiancisro 
southwaid aie smallei than the aveiage foi the state as a whole, and 
the Use of motor vehicles is especially great Most of these highly 
niechani/ed small fauns laisc fiiut, vegetables, milk, poultiy, and eggs 
Tiiuks and tiactois aie jiiofitable to the fanner only if used with. 
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sufficient frequency A wheat faimei in Kansas uses a tractor a few 
weeks in the fall for plowing and planting and a few weeks in tlie 
summer foi harvesting He needs a tiuck mainly to haul the seed 
wheat to the field and to haul the wheat aftci it is thieshed The lest 
of the time the machines have little to do, but they deieiiorate even 
when standing idle. 

4G2 With hoises the situation is different When not needed they 
can be jiastuied with little expense, and when worked tli^y requiie 
cheap giaiii laised by the faimer himself instead of expensive gasoline 
They giow old, to be suie, but new animals can be laised on the farm 
at slight cost Hence many wheat faimeis do not think it pays to own 
tiactois and tiucks, although practically all have passenger cais. Tut 
suppose a farmer has a inaiket garden His season foi plowing and 
planting is much longci than that of the wheat faimci, because he 
has many different kinds of ciops He can also use his tiactor for 
cultivating the ciops and keeping them free horn weeds, which is not 
necessary with small giains such as wheat and oats Moreover, a laige 
part of Ills success depends on being able to take Ins vegetables and 
fiuit to maiket evciy few days while they aie fiesh If he luns a 
daily 01 poultry faim, the milk must be taken to market eveiy day 
and the eggs fiequently All this makes it desiiable foi the faimer 
to own both a tiactoi and a truck The laiger and iiclier the mar- 
ket which gaideneis, dairymen, and poultiymen supply, the greater 
is then aveiage income and the moie they need motor vehicles Thus 
the gieatest use of motor vehicles on farms is found among such people 
in areas which supply the needs of the gieat manufactuiing cities of 
the Atlantic Coast from Boston to Baltimoie, and of the band of coun- 
tiy skating the Gieat Lakes Local faimcis snooly these needs to a 
large extent, and hence have many tiucks and tractors Florida and 
Cdlifomia supply fruits and vegetables to this iichest of the world’s 
markets as well as to their own local maiket Hence they, too, use 
many motor veliicies. 
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THE DISTRIBUTION OF USEFUL ANIMALS 

4f)g Economic Glocraphy or Cattie. The woildwide distubu- 
tiou ol cattle ( ^(>l) i'’ R g»od deal like that of hoises, but Noith 
Amenta and Eumpe hate a idatively laige number of hoiscs pei 
Mliuuc mile, while Imlia, Ja\a, liopnal Afiita, and othei low latitudes 
lidtc mole cattle The lact that cattle ate mote widespiead than 
lunses does not mean that cattle of any one type can live in a wide 
tanetj of climates It means, as ivc have seen, that man has domesti- 
cated seveial species, including not only the Euiopean type, but also 
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the yak of cold 1 diet, and the Indian zebu, the biinteng of Java, and the 
almost hanless watei bullalo, ichuli aie natiies of low latitudes 
4()1 In the coiii])aiaii\el\ cool icgions wlieie both lioiscs and 
Euiopean cattle aie at then best the clisliibution of these two animals 
slioivs an inteiesting difieience Tliedistiibution of hoises depends on 
the amount and kind of faim woik to be clone That of dairy cattle 
depends paitly on the location of the population and partly on the 
degiee to which the climate, soil, and vegetation aie favoiable to mdk 
liiodiiction. Even with all the advantages of modern tiansportation 
so peiisliable a pioduct as milk is laised as near as possible to the 
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places where it is consumed Hence every gieat city is surrounded 
by daily faims, and the distiibution of dany cows (A464) is veiy 
different from that of beef cattle (B464) Even New Yoik diaws 



only a small share of its milk from distances greater than 250 miles. 
Hence A464 is heavily shaded fiom the Missouii River eastward. East 
of Ohio and farther west, near the belt of cities horn Cleveland to 



Chicago, most of the milk is sold fresh, although northern New Yoik 
produces some cheese Farther west Wisconsin alone makes well over 
half the cheese in the United States, while Minnesota, Iowa, Wiscon- 
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sin, Mulligan, and noilliein Illinois make about half o£ the butter 
that tomes hoin iat tunes In Bldg on the othei hand, the gieatest 
lontentuitum ut beef tattle is seen m the western giasslands horn South 
Dakota and hnva .smithwaid to Texas. This illustiates the well-known 
fact that beef cattle aie laised on the diy plains west and south of the 
Com Belt, hut aic sent in huge iiiimbeis to the Coin Belt, especially 
Iowa and iioithein AIissouii, loi fattening It is cheapei to take the 
animals to supplies of tom than to tiansport com ivith which to feed 
the animals Moieosei, the iclativc coolness of Iowa compaied with 
the plains laithei south helps in fattening them 

jfi') Tiir OniM\ lOR Dmry Caiile Cattle, like othei animals, 
do best when the) li\e m the optimum climate and aie fed with the 
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ofiLinium kind of food In a gcncial way the tsvo kinds of optima 
aie found togcthei. llie geiicial optmiuin foi cattle of the Euiopean 
t)pe iiitludcs faiily tool, moist sumineis, and mild winters with so 
little host and such abundant lain that the glass is gieen at all seasons 
This kind of climate is illustiated by Dublin in A465 It is by no 
means an accident that milk anti potatoes base long been the staples 
of the lush diet, 01 that Iieland’s exports consist laigely of beef cattle 
and butter. The tool summeis discouiage most kinds of agiicultme, 
hut fostei an abundance of nutiitious, lendei glasses England, the 
Ncthetlands, and Derunaik have climates similar to that of Iteland, 
although a little waimer in summei and coolei in winter. Hence they 
are notable cattle legions and their faimeis turn laigely to dairying 
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Denmaik and the Netherlands have about 200 cattle pei squaie mile 

466 Although the region of Puget Sound and the Willamette 
Valley in Washington and Oicgon foim the only pait of the United 
States with a climate as moist and equable as that of Ii eland, the 
countiy has other climates which aie excellent foi dany cattle Ver- 
mont, noithein New Yoik, Wisconsin, and Minnesota have cool lainy 
sinnmcis winch pioduce pasturage as good as that of Iieland They 
have long, severe winters, to be sure, but these seem to do little haim 
so long as the cattle aie well fed and are piotccted fiom extiemc 
dianges of temperature The fact that these legions aie also too cool 
foi coin, except as a fodder ciop, and aie located at some distance 
fioin the mam manufactuiing aieas of the countiy makes it pay the 
faimeis to devote then attention mainly to pioducing milk, buttei, and 
cheese The coastal pait of Caliioinia is also an excellent dairy region, 
piQvided theie is iirigation The coolness of the siiiiimeis is just light 
for the cows The piolonged diyncss is bad for vegetation, but iiriga- 
tioii makes up for this At San Fiancisco the average tcmpeiatuie of 
July IS only 57°, and the rainfall fiom June to September only an 
inch 

467. Beef Cattle If the summeis aie waim enough so that corn 
glows well, as in Iowa (Dubuque in A465), milk may still be im- 
poitant, but beef cattle are also likely to come into pi eminence The 
Po Valley in northern Italy, illustiated by Milan in A465, is like Iowa 
in being a legion where the faimer divides his attention between 
cattle for milk and for beef Note how the dotted line foi temperature 
falls lower than the Dublin line in winter, but not so low as that 
of Iowa, where a thoroughly continental climate pievails Note also 
how It rises higher than at either Dublin or Dubuque in summer. 
Fiom October to May the rainfall at Milan is almost the same as at 
Dubuque, and not much difFeient from Dublin Then, however, 
theie comes a drop in summer because the Po Valley lies at the noi thei n 
edge of the Mediterranean type of climate which has lainy winters 
and diy summeis A rainfall as low as 2 inches per month when the 
temperature aveiages close to 75° is by no means a good thing for 
eithei cattle or crops It means that the pastuiage becomes dry, or at 
least falls off in quality, the cows suffer from the heat, as we have seen, 
and the yield of milk diminishes In Iowa, on the contraiy, the rainfall 
uses to its highest level in summer, thus keeping the pasturage good 
and piomotmg the growth of corn This illustrates the fact that 
compaiatively small difleiences in climate may make a pronounced 
difference in the availability of a region for cattle or any other domestic 
animal. Soil, too, enters into the matter, for the black soils of Iowa 
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favor abundant tiops both by then lichness and by then capacity 
to hold watfi and not di) out 'vvhen lain is scaice 

408 If the sumineis aie dim and wainiei than those of Iowa a 
region ina\ still be good foi cattle, and may even maintain a gicat 
daily industiy, Netcitheless, it is much moie likely to taise beef 
cattle 'Ihis is one of the leasons why Aigentma, Uiuguay, Austialia, 
and New Zealand aie huge piodutcis of beef cattle In A465 notice 
how high (he tenipeiatuie uses at Concoidia, which is centially 
located between the cattle icgions of Aigentma and Uiuguay, and how 
much less lam time is than in lots a. The avetage even in the most 


lainy months (Fcbtuaiy and Manh, which aie plotted to conespond 
with August and Septembci ot the noilhcm hemispheie) is only 3 
niches, while the wintei and spiing months have less than 2 Such 
a rainlall adds to the diflutdiy of tlaiiying, but makes it possible to 
laise vast muiibeis ot beef cattle so long as the land is not taken ovei 
for crops Hence m these coiiniues the tattle have incieased lapidly 
In Argentina they foimcily loanied the plains much as the buffalo 
(bison) loained the Gieat Plains of Noilh Ameiica Foi ycais, during 
the nineteenth ceniuiy, these cattle wcic killed foi then hides and 


tallow alone, and the cauasscs weie allowed to rot upon the pampa 
Highei puces lor meat, hens ever, plus the cold-stoiage plant, the le- 
frigeiatoi tat, and the lefiigeiatoi ship, have made it piofftable to ship 
meat to the matkets of noithwcstein Euiope and the noitheastein 
United States With the incieased tlesne foi ciuantity there has come 
also a dcniaiid for a fiiiei quality of meat This has led to improved 
bleeding, and also to bcttei pasuiies tlriough the intioduction of 
alfalfa Ameiican and Euiopean fiuns have established ^racking plants 
in Aigentma, thus contubiitmg to the fuither expansion of the 
industry so nn£)oitant to the prosperity of these countries 

46(j PmsicAi Environmlni aisdTspes of Cattle Different types 
of environment suppoit diffeient hiecds, as well as diffeicnt species of 
cattle This aiises paitly fiom the choice of the bieedeis, paitly 
from the selective action of natuic A familiar example is the contrast 
between Holstems and Jeiscvs The Holstems oiigmated on the 
noithein coast of Holland, wheie the moist, cool summeis combine 
with a heavy clay soil and level land to make the glass luxiiiiant, but 
watery Cows with laige, bony frames and conespondmgly laise 
abc omens are apparently better able than others to suppoit themselves 
and then calves on such vegetation The wateiy food apparently tends 
o make the milk ahunclant, but lelatively low tn butteifat and othei 

TTcI?' on the contiaiy. although as rainy as 

olland, as Cl ages about i° F waimer in summei, and has light loamy 
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01 sandy soil and many hills. Hence the heibagc is shorter, finei, and 
less wateiy than in Holland The Jersey cows do not need laige 
stomachs or laige liames, and the selection of nature and of the 
bieedeis has pteserved a type less massive than the Holsteins, and 
notable foi the production of milk which though moderate in quantity 
is iich and creamy 

470 Non-European Species of Cattle The diffeiences between 
species of cattle aie like those between bieeds, but 11101 e pionounccd 
Just as the envnonments of the Dutch coast and Jeiscy have led to 
the selection of special types by man and natuie, so the enviionment 
of southern Asia has coopeiated with otliei agencies in pioducing 
distinct species of cattle such as the Brahman or zebu type, the gayal, 
yak. watei buffalo, and banteng It is these which give southeiii Asia 
and the East Indies their heavy shading in A4C3 The Biahinans aie 
the mam type of cattle in India, especially in the noith wheie the 
Indo-Gangetic Valley is almost black in A4b3 The climate wheie they 
aie most numerous is lepiesented by Allahabad in A465 It is waim 
at all seasons and excessively hot in the spiing befoie the summei lains 
begin The lamfall comes almost entiiely tn summer The native 
cattle of such a legion must eat lelatively coarse, wateiy foiage duimg 
the rams and the same kind m its tough, diy slate duiing the long dry 
season They must be able to lesist diought and heat, which ate often 
severe, and must not be sensitive to insect pests such as the ticks which 
cause Texas fever 

471 As long ago as 1849, the knowledge that the Biahman cattle 
possess such powers of lesistance led to tlie inliocluction of a few into 
South Carolina Duiing the present century a consideiable number 
have been extensively ciossed with European cattle on the Texas coast. 
Sowell do the crossbred animals enduie drought, ticks, flies, and othei 
pests that Brahman blood is being intioduced widely in the South In 
Brazil, huge prices are paid for choice Brahman bulls 

472 Even the Biahman cattle cannot stand all climates Neithei a 
cool, moist climate nor a steadily moist tropical chmaLc is good for 
them Hence among the mountains noith of the Indo-Gangetic plain 
in India, and also in other moist mountains of south India, the gayal 
replaces the Brahman In the lofty, snowy Himalayas the gayal in 
turn gives place to the yak Toward the south, liketvise, the Biahman 
declines in lelative impoitance, and the watei buffalo inci eases, until 
the two species aie about equally numeious in Ceylon Faither east 
in the moist legions of Burma, Siam, Indo-China, and the East Indies, 
still anothei species, the banteng, laigely replaces the Biahman type, 
but not the watei buffalo 
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47^. The relation of the Biahman, gayal, banteng, water buffalo, 
and yak to Luiopean cattle is ini poi taut because it illubttatcs one of the 
chief piintiples in respect to the tlistiibution of domestic animals. 
The same innuipte is illustiated by the relation of the ass, camel, o\, 
llama, leimleer, and dog to the hoise Wheicva man is able to laisc 
the best type of animal pn any fnapose he docs so, but whcie the mote 
x’aluahlr type cannot thiive, othets replace it Neveithcless man con- 
stantly Stines to e-stend the lange of the best species, paitly by select- 
ing reitain types and thus establishing new breeds, paitly by crosses 
ivith nthei species, and partly by providing special kinds of food and 
sheltei In general, the nuinber of bicccls and then dcgiee of dneisity 
aie a longh nieasuic of the extent to whicli man values an animal 
Tew people hast- seen inoie than one variety of peacock, although a 
pine white type is in existence On the othei hand, almost everyone 
IS familiar with seveial kinds of hens such as Leghorns, Plymouth 
Rocks, Ikintams, Rhode Island Reds, Wyandottes, and Buff Cochins, 
and with tows of a gi eat variety of colois and builds 

471 A HiMiicAP (II riirFARExsr The region whcie thcie is most 
need of bieecls of cattle with i>eculiai adaptations to climate and food 
IS the southeastcin coast of Asia Theic dwells by fai the gieatest 
pojnilation that sudeis fot lack of domestic animals Hongkong, with 
its heavy lains and high tempciatuie tlnoughoiit most of the yeai, 
repiesents the extieme of this tvpe (-V4O5) Among the dany cows 
kept there by the Butisli, the yield of milk declines systematically as 
the weaihci becomes hotter and dampei The native glasses aie so 
tough that hoises, cattle, and sheep do not tine on them Hence 
the few dairy tattle ate fed on guinea grass, a species intiocluced fiom 
nioie tiopical icgions and laiscd as a cultivated crop Even this is so 
unsatisfactoiy that the cows leteive special rations Neveithcless, 
the tattle imported from Europe die at an alarming rate Because 
domestic animals thiive so pooily m South China, millions of acics 
of rugged land arc left unused 

l 7 ri' In Japan, althougli the conditions aie not so bad as m soutlrein 
China, attempt aftci attempt to raise sheep on a laige scale has failed, 
and in the most populous pai ts of the islands ncuhei hoises, cattle, nor 
swine leally thrive The lamfall (Kyoto in A465) docs not gieatly 
exceed that of Iowa, but abundance of moistme tluoughout the year, 
and the absence of weather cold cnougli to check growth effectively, 
seem to cause the Japanese vegetation to be pooi as forage. Japan, 
with Its dense, damp forests and coarse reedhke grasses proves a poor 
environment. Hence Japan has only ra cattle per square mile and 
33 per 1,000 people, in contrast with 74 per square mile and 1,674 
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per 1,000 people in Iowa Most Japanese families use no milk at all. 
The entire countiy of Japan, with more than 70,000,000 inhabitants, 
pioduces about 4 jier cent as much milk and 11/2 pei cent as much 
butter as Denmaik with 3,800,000 people In piopoition to the 
population Denmaik produces 400 times as much milk as Japan. 

476. Distribution of Swine Domestic swine possess qualities 
which seem to favor a wide distiibution, like that of man himself 
In the fust place, swine bleed so fieely and giow so rapidly that they 
furnish a laige supply of meat and fat in piopoiuon to then food 
Second, they eat many kinds of food, such as acorns, potatoes, and 
gaibage, which are of little use for most of the domestic animals 
Thud, although the exact facts aie not known, domestic swine appear 
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to be descended from several wild species, sufficiently alike to breed 
fieely together, but diveise enough to include vaiietics adapted to a 
wide lange of enviionment 

477 In spite of these advantages, swine (A477) are not neaily so 
widely distiibuted as horses, cattle, hens, or even sheep Even in the 
United States (B477) the swine show a maiked concentiation in the 
states fiom Ohio to Nebraska, while in Europe they abound in the 
Low Countiies, Denmark, and western Germany South America, 
especially Biazil, has a fair number distributed much like the people, 
the Philippines nearly as many in pioportion to the population, 
Austialia, and South Africa about one fouith as many proportionally 
as m the United States, and Japan a few— half as many as Noiway, 
but only one fiftieth as many per capita as Brazil. Vast areas in Asia 
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and Afrua aie utterly blank in A477, m the United States such densely 
settled seitions as the northcnstcin states have sinpiismgly few 

478 The explanation of these conditions is found paitly m the 
fact that, although the jiig eats neatly cveiything, it becomes rommei- 
cially profitable thieliy in icgions wheie one of the following types 
of food is cheap and abundant- corn, as m oui Coin Belt and Biaztl, 
potatoes, as in Belgium, the Netheilands, and Geunany, and bailey 
and skim milk, as in Demnaik Relatively high puces for these com- 
modities, even nherc they aie abundant, may reduce the pioduction 
of svvmc This happens ncai Cliitago whcie coin is relatively moie 
costly than in Iowa. 
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471) 'I he disagiecableness of the pig is anothei reason why its 
distiihution difleis fioni that of man In cities and towns all over 
the tivilutcl woild the disagreeable smell of pigpens is one reason 
why vast amounts of garbage, which might piofitably be employed for 
feeding svvmc, aie taken to rendering plants where the fats are ex- 
tracted Although no exact infoimation is available, the religious 
prejudice against swine may have aiisen in pait because the animal is 
disagreeable, and pai tly because it docs not thuve m diy regions The 
fact that swine aie tabooed by Mohammedanism and Judaism accounts 
largely for their absence thioughout most of Asia and Afiica 

480 In China theie is little piejiidice against swine, and they aie 
kept in almost every village. Nevertheless, tire number is not so large 
as is often supposed. According to the best available estimates China 
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has only about 14 pigs for every 100 people, wheieas the United States 
has 33 and Denmark 100. Unlike diaft animals, which lely on glass, 
the pig, so to speak, competes widi man foi food A dense and poveity- 
stiicken population cannot affoid to feed swine on anything that people 
can eat In China it would be almost criminal to use com, bailey, 
potatoes, and skim milk for such a puipose Hence swine must be 
content with the scanty mateiials which even the pooiest Chinese 
cannot eat, 01 else with what they can giub up in fallow gardens and 
fields 

481. Distribution of Sheep Sheep lank with hoises, cattle, and 
swine as one of the font domestic animals which would piobably be 
chosen if the woild’s choice weie limited to four Neveitheless, sheep 
(A481) aie gcneially crowded out ot legions wheie population is 
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numerous and intensive faiming is piacticed, wlieieas hoises and cattle 
aie most numeious m such legions One leason is that sheep aie better 
adapted than hoises 01 cattle to cliy and rugged regions They can 
tliiive on glass so Shoit that the other two animals cannot bite it off, 
and they can graze on slopes more comfortably than other domestic 
animals except the goat Another important reason is that, although 
wool IS valuable, it is not So essential as are hoises and cattle for diaft 
purposes, milk, and meat Again sheep can be laised and fattened on 
glass alone Moreover, wool is one of the easiest of animal products to 
piepaie and transport Sheep require only a few people to care for 
them, their ivool can be clipped, and then transported vast distances 
without further treatment and without special piecautions such as 
are needed for meat The sheep of Australia and South America 
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weic long kept almost entnely foi their wool Even now the 400,000 
tons of wool e\])orted by Austialia weigh 4 or 5 times as much as the 
expoited mutton The helplessness of sheep likewise causes then dis- 
til bmion to diflei fioiii that of people Such helplessness makes the 
animals need shepheids, but it is unduly expensive to pi ovide shepheids 
unless laige numbeis of sheep aic kept This in turn demands laige 
open au.is sue h as exist chiefly in countiics that aie sparsely populated 
because of newness, aiidlty, 01 luggedness 

482 Foi all these leasons sheep tend to be animals of the periph- 
cial maiginal ateas outside the limits of intensive agiicultuie Hence 
thev aie especially nimicious in foiu southcin areas— New Zealand, 

Ausiiaha, South Ahica, and the 
AigciUine-Uiuguay section hr 
these newly settled legions land 
IS still available foi shcep- 
laising, although this would not 
pay if the faims weie small 
When the population becomes 
so dense that the holdings aie 
small, and theie is a maiket £01 
milk, vegetables, and othei faiin 
piodticts, sheep give way to cat- 
tle and gcneial fanning, pio- 
sidcd such faiming is feasible 
In Austiaha and South Afiica, 
as a mattei of fact, most of the 
sheep aie laiscd on land so diy that, if it wcie devoted to gcncial agu- 
cultuie, the laniieis woiikl be in gicat dangei of ficquent and seveic 
( lop failui cs 1 he same is ti uc of consideiable pai ts of Argentina E\ cn 
111 timse fai-olt couiuues theie has been a significant shift of the sheep- 
laising aieas moie and nunc to the 011 tei edges of civilization, as 
shown in Aigentma (A182) On us vast thy giasslands Austiaha has 
a out 1 ) 01 17 sheep foi evciy inhabitant of the continent Uiuguay 
has ncaih as many, and New Zealand moie 

4«3 In tin-- Balkans, southern Italy, Sicily, and other Meditei- 
lanean lands, sheep aie numeious because 16 ng experience has pioved 
diat It does not pay to laim the dry hillsides, 01 to laise cattle on them 
The pio onged summer dioughts put these regions neai.the limits so 
ar as othei modes of getting a living aie conceined, and thus make 
pio ita 1 e to laise sheep In Biitain a combination of climatic, 
economic, and social factois pioduces a nnKpie condition such that 
liotses, cattle, and sheep aie all numeious in almost the same legions 
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The sheep, however, are kept mainly on the uplands oi moors, and the 
hoises and cattle on the lower land whete the aops aie raised. Great 
Biitam is so cool that an altitude o£ 1,000 01 1,500 feet makes the 
climate too cool foi ciops but excellent for grass Thus even Butain 
hcais out the idea that sheep are lelatively peiipheial or maiginal 
animals Nevertheless, both in Great Britain and the United States 
considerable numbers are raised in areas of lather intensive agiicul- 
tuie Southein Michigan, the gently lolling or hilly areas of cential 
and eastern Ohio, and smaller ccnteis in the Middle West are of this 



kind (A483) Most of the sheep in such regions ai e of the dual-purpose 
type, fill rushing both wool and mutton 

484 Goats Goats bear to sheep much the same relation as asses 
to hoiscs, and Bi airman to Euiopean cattle They supplant the moie 
valuable type in regions that are especially dry or lugged In one 
important aspect the relation between goats and sheep is the reverse 
of that between Bi airman and Euiopean cattle As a producer of milk 
the goat IS much better than the sheep An average cow yields 3,000 or 
4,000 pounds of milk per yeai, the nannygoat from 500 to 1,000, and 
the average ewe less than 100 Hence in relatively dry countries, such 
as South Africa, northern India, Mexico, and the Mediterranean lands, 
especially Greece and the Balkans, where goats reach their greatest 
density per square mile, they often replace the cow as a source of milk. 
The distribution of goats then becomes much like that of the people. 
In the eastern Mediterranean lands, both the goat and sheep are kept 
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laigcly in the tillages. This is possible because the diyness of the 
siiitunt'is and the gencial luggtdness cause waste land to be abundant. 
The nnfeiucd gtam fields can be used for summei pastuiage, for the 
haiscst is usuall) finished by June Moicovei, the standaids of living 
aie so low that cluldun do not go to school, and the village boys can 
be eni{iloyctl to held the goats and sheep, thus making fences nn- 
neccssaiy, 

■185 WiiiEsrRFAD DisiiUKUTioN OF IIens Hens possess most of the 
iluahiies that cause an animal to be widespiead The Cjualities m- 
ilude (i) iclative independcni e of climate, pcihaps because bens weie 
deitved fioni seseial wild antcsicus 111 dilfc-icnt paits of the world, (2) 
a I osmo|)olitan attitude towaid food, so that, like the pig, they can 
Ine on many sous of food, iiu hiding gaibage, and (3) the powci to 
fiiinish a \eiy useful piodiut The fact that eggs aie easily broken 
helps to cause hens to be widely distuliutcd Only in our own day 
has theie been any extensive attempt to tianspoit eggs long distances 
China, which today suiiplics the giealcst suiplus of eggs foi expoit, 
ships millions of dozens m the shell In gcncial, however, such tians- 
jKirtation is wasteful, and dealeis expect to lose 1 5 pci cent by bieakage 
Ilcnce a huge shaic ot the Chinese eggs, ovei a Inuidicd million pounds 
per yeai in noinial tiint.s, aie diicd 01 fiozeii ioi shipment But 
ficsliness is an important quality which is soon lost, and fiesh eggs 
bung much the highest puce 

486 The net lesult is that the distiibution of hens is much like 
that of farms both 111 the United States (A.ySG) and elsewhere Nevei- 
theless, regions with a low stage of civih/ation, such as the majority of 
tiopical legions, have lelatively few hens pci capita and pei square 
mile Densely populated and jiooi countiies also have relatively few 
Thcie IS a gicat contiast bciwccn Denmaik, with 8 01 10 fowls pei 
capita, and Japan, China, and India, with less than 1 Canada with 5, 
the United Stales with 3, and Egypt with 1 hold inteiinediate positions 
Far noi them regions are unf.ivoiahlc to poultiy. Finland, Estonia, and 
Iceland have no moie per capita than Egypt On the othci hand, 
some tropical icgions such as the Flulippmes have as many as 3 fowls 
per capita Flens also tend to be especially numeious neai gieat 
maikets, as 111 eastern Pennsylvania and New Jeisey, and in legions 
vuth an especially good supply of food, as m the Com Belt of the 
United States fiom Ohio to Iowa 

487 Lixiitatioxs 01 THE Silkworm The silkworm is peculiarly 
interesting because it illustiaics how the distiibution of domestic 
animals is expanded by man and limited by iiatui e The silkwoim was 
first laised in China, but sptcad to India, Iran, and finally the Meditet- 
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lanean lands, wheie il leaclied its maximum profitable expansion, 
Effoits wcie made to introduce it into England, Mexico, and colonial 
Virginia As late as the American Revolution, Benjamin Fianklin 
was engaged in a silk enterprise in Philadelphia, and in 1866 Gah- 
foinia was offeimg bounties for the cultivation of silk All these 
efioits proved abortive, and the silkworm is still subject to strict 
geogiaphical limitations These limitations do not change much 
One reason foi this is that the high value of law silk, averaging about 
MX dollais a pound, on the New Yoikmaiket in times of good business, 
makes the cost of transpoi tation almost negligible Hence theie is 
little incentive to oveicome the geogiaphical limitations The fust 



limitation is set by the white mulbeiiy tiee No other easily raised 
tree provides leaves on which the silkwoim can thrive The various 
species of mulberry grow m the warmer parts of the temperate zone 
and in semi-tropical regions, but do not thrive in equatoiial regions 
except on the mountains With pioper caie they can be raised in 
climates as cool as those of Philadelphia and southern England, but 
they thrive better somewhat faither south Thus the mulberry tree 
limits silk cultivation to a zone lying loughly between latitudes 15° 
and 40° on either side of the equator, although m Europe and western 
America the limit uses to about 45°. 

488 The next limit is set by standards of living and habits of 
industry The rearing of silkworms is a painstaking and laborious 
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occupation, ictjuinng great concentiation cluiing a slioi t season Fresli 
leaves must be eut dail) with absolute legulaiity, the tiays on which 
the woiins aie kept must be cleaned, the air must not be allowed to 
become too close and hot, or too cool. Laboi must be cheap, or else 
the cost of pioduction will be gieatei than the maiket tan stand Such 
labor IS found only among people with low standaids of living com- 
bined with established habits of legulaiity and industry In America 
no such labor has ever been available on a laige scale In the United 
.States the labor which most nearly fulfills the necessary lequnements 
IS laigely devoted to laising cotton, and it is moie expensive than 
that of the legions wlieie silk is actually raised Only m such places as 
Japan, China, iioilhein India, Pcisia, and the Mecliteiianean lands 
does one find the light laboi supply, and those aie the legions whence 
comes oui silk 

489 Anothei natuial limitation is the degiee of moistuie during 
the season when the waims aic glowing. In regions with the Mcditci- 
ranean t)pe of climate, unless niigation is piacticed, theie is always 
tlangei that the laniy season will end too soon, so that fiesli mulberry 
leaves will he scarce In China and Japan, on the contraiy, the lains 
tome in summei, so that fiesh leaves can be procuiecl dining many 
months instead of only a few weeks In such places the dangeis fiom 
the many diseases to which the silkwoim is subject aie indeed m- 
ci eased, hut tins does not offset the gieat advantage of China and Japan 
m their 1 ainy summers, as well as m their labor supply 

490 Finally, the geogiaphical distiibution of silk-iaising is likely 
to be still nioic limited in the futuie by the fact that some vaiieties of 
silkwoims produce onl) one geneiation per year, that is, the eggs laid 
one spiing hatch the next Other varieties, however, aie bivoltine, 
that IS, the eggs laid in the spring hatch in a few weeks, and another 
set of woims is raised the same year. Still otheis ate multivoltine, 
so that .scv eial generations ate laiscd in a year Ahcady modem science 
appears to be able to pioduce varieties whose eggs can be hatched 
wlienevei desned, so that woims may be available at any season Thus 
silk-taisuig is changing from an occupation lecjuiring many unskilled 
people foi a few weeks in the spring to one wheie high skill is leqmred 
among the technical woikeis who use the microscope to examine the 
eggs while the unskilled woikeis can be kept busy as long as fiesh mul- 
beriy leaves aie available Hence a region like south China, so warm 
and moist that the mulberry tiee sends forth leaves much of the yeai, 
has a gieat advantage over Ivfediteiianean lands where the giowth of 
the trees is limited both by low tempcratuie m winter and drought in 
summer, 01 even over Japan with its cool, but not cold, winters 
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Natmallj tie silk industif is tainislmg iii tlie Mcditeuaneaii conn- 
tiies, and giowing m Japan and China, espeaally sontli Cluna The 
mat danger in south Cluna is the diseases to winch tlie woitns are 
siihject As these aic conqueied, as methods of tianspoitation and 
itoiage hecoine still better, and as tiade between coiintncs becomes 
more lice, the distiibution of all sorts of piodiicts, nidiidiiig plants 
ifell as annuals, lends to go thiough the same piocess as silk 
M ik area whoi the |)iotiiict « msei tenh to njiini, foi people 
ii| aj/eimenls Then it conlucts, and prodiirlion liecoiiie! nitciui' 
id in till tnmt pmaile m. One of the interesting pioblems of 
the future is tlie degiee to which silk production will decline because 
of sttE anothei stage of development New inventions often cause 
gieat changes in the location and volume of pioduction Silk has 
alieady lost ground through competition with layon It is likely to 
lose still moie through the development of still othei natuial fibeis, 
including even those made of glass, 
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pji DlsiRiminoN or Fishirils Fish stand high among the iin- 
doTiKsticattd annuals ivliitli aie impoitant to man Fishing iivaK 
liimtnig as man’s oldest nuhistiy. It still suivives as an impoitant 
(oiiiiiieHial industiy, ivhcicas luintiiig is now little moic than a pas- 
time Fish .idd pioicins as well as vitamins to man's food, and furnish 
iinpoitant substitutes foi othei foims of meat The amounts used in 
dilleieiit lountnes vaiy greatly It has been estimated that in the 
woilcl as a whole fish foim less than 3 pei cent of the animal food 
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(Onsumed In man, but in places sueh as Iceland, Newfoundland, and 
pans of Nonvay and Japan they foim a fai highci peilentage dhe 
main factoz in deteiminnig the toiisiimplioii of lish is the ease with 
wliuh these animals can be obtained in compaiison with other kinds 
of food, hut local customs and leligioiis beliefs also have an important 
mfluciice 

4()S Although an abundant local supply of fish is obtained fiom 
some iiseis and lakes, this is of little iinpoitance compaiecl with the 
supply horn the ocean The impoitant fishing aieas aie found neai 
the coast, or at most within a few hunched miles of it (A49S) They 
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lie partly in the littoial, oi shoic, belt of shallow water which covers 
the continental shelf, oi submeiged platform suiiounding the con- 
tinents Othcis are located, in. the shallow watei ovei lying banks, which 
aie elevated parts of the seaflooi some distance hom the shoie The 
shallowness of the water cncouiages the abundance of fish because it 
conserves the micioscopic algae which form the basis of the food of the 
fish. The algae are eaten by the micioscopic animals called plankton 
and the plankton in turn supply food for laigei fish, and so on up to 
the biggest fish When the algae and plankton die, they giadually 
diop to the seafloor If this lies far down beyond the limits of light 
and of waves, the plankton is laigely lost as food foi oihci cieatuies 
[f the water is shallow, however, that which falls to the seaflooi is 
stilled up again by stoims even at a depth of seveial hundred feet, 
and thus becomes available again as food. Low tempeiatuie also 
helps to inciease the food supply because it rctaids decay Hence 
algae, plankton, and so foitli aie available foi food long afiei they aie 
dead, wheieas in warm water they soon tuin laigely into gases 

493 The world’s four outstanding fishing aieas aie as follows 
(A492)’ 

1 The coasts of eastern Siberia, Chosen, Japan, China, and 
Taiwan (Foimosa) 

2 The coasts of northwest Emope from Fiance to northern 
Noiway, including the North Sea and its arms 

3 The west Atlantic aiea fiom the Caiolinas to Labrador, but 
especially the coastal and offshoie banks from New England to 
Newfoundland 

4 The Pacific region along the coast of California, Oregon, 
Washington, Biitish Columbia, and Alaska, 

494 The first three aieas have many types of fish in common The 
haddock and herring are taken in laige numbeis, and the cod is espe- 
cially important in the two Atlantic fishing grounds On the west 
coast of North America the outstanding commercial fish is the salmon, 
of lessei impoitance are the sardines and tuna of southern California 
The statistics of fisheries include not only these fish, but various other 
marine animals Of these the best known are oysters, lobsteis, and 
clams 

495 Importance of Fisheries Although fishing is an important 
indiistiy in localities such as Norway, Newfoundland, Alaska, and 
Japan, the total value of its products does not give it high rank among 
the main branches of modern production In the entire United States 
only 1 man out of every 6oo who are actively engaged in primary pro- 
duction is a fisherman. Furthermore, the total annual value of the 



314 


FISHERIES 


world's fish products is less than a billion dollars, which is less than 
the \alue of the poultiy and eggs of the United States alone Never- 
tlieless, fish aie woith twiie as much as the world’s lubber, and almost 
as nnitli as eithei the wine, the tobacco, oi the tea, coffee, and cocoa 
combined. Moieovci, the fislnng industry has had great impoitance 
in the rise of maritime nations The fast sailing vessels for which New 
England was noted weie an outgiowth of the fishing industry. Drake’s 
seadogs had tlicii ti aining in the mackerel fleets of the North Sea The 
ineichant maiine of many countries, especially Britain and Noiway, has 
depended on the fishing grounds as a tiainmg school for seamen The 
same has been ti ue of the na\ les of the world in many countries, but 
tins has become less and less ttuc as the use of machinery has increased 
The (haim and lomante of the ocean, as well as the picturescpieness of 
fishing and tlie dangeis that often go with it, catch om fancy All 
these tend to cause us to ovei emphasize the economic impoitance of 
fisheries in the woild as a whole 

Tun OniMA tor Salmon. A biief study of salmon will illus- 
tiatc the emiionmerital conditions which cause fishing to be earned 
on chiefly in cool legions where the tempeiatuie, salinity, and aeration 
of the watci, on the one hand, and the food supply, on the other, pio- 
\ide the optimum conditions foi esiiecially valuable species of fish 
For example, in a good ycai Alaska may ship out 40 oi 50 mi llion 
dollars woith of canned 01 fresh salmon, the state of ^Vashington may 
ship 5 or 10 million dollais worth, and Oregon and California 4 or 5 
Mote than a billion pounds of salmon may be caught on the Pacific 
Coast of North Ameiica In a bad yeai the figures may sink to far 
losver levels. One of the most notewoithy and difficult featuies of fish- 
eiies is that the numbet of fish vanes greatly from year to year in more 
or less legulai cycles Again and again a particular species almost 
disappeais, and is sometimes supposed to have been peimanently de- 
pleted by ovei fislnng, but in time it usually leappears in laige num- 
bers. Siu li fluctuations ha\e been especially studied in the lower parts 
of the ineis of eastern Canada and northwestern Europe. All the 
salmon legions aie much alike m being located in high latitudes where 
clear nseis of cold water come tumbling down from the highlands into 

a cool sea These are the only conditions under which salmon will 
thrive 

497- Attempts to introduce the salmon of the Noith Pacific into 
other regions illustrate how intimately fisheries are related to the geo- 
graphical en\ii-onraeiit. This species lives natuially in the areas 
mar e with bars in A4g7. Because of its great economic value 
strenuous efforts have been made to introduce it elsewhere. Since 
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1871 more than 100 million eggs and young have been transplanted to 
17 Atlantic states of the United States and to i6 other countries 
Where A497 is dotted the salmon have failed to establish themselves 
in spite of repeated trials and every possible assistance In most of 
these regions the eggs hatched without difficulty, but the fish did not 
thiive and repioduce themselves Only in the small solidly black aieas 
of southern New Zealand, and southern Chile, and on the coasts of 
Maine and New Biunswick, with die Lake Ontario region as a spawn- 
ing ground, have they succeeded in surviving Two biologists, F. A, 



A4g7— Distribution of Noith Pacific Salmon. 


Davidson and S J Hutchinson, have shown that this has occurred 
only where the latitude, ocean cuiients, and foim of the seacoast cause 
both the temperature and salinity of the ocean watei to be compaia- 
tively low, and where the temperature, purity, dissolved oxygen, and 
clean giavelly bottoms of the fresh-water streams peimit salmon eggs to 
hatch and the young fry to find food In a broad way climate is the 
main factor which limits the spread of the Pacific salmon and detei- 
mines where salmon fishing is profitable Locally, however, the leliet 
of the land also has a strong influence through its effect on mud and 
gravel earned by the streams Climate and relief together provide an 
optimum environment both for the fish and’ for the industry. 
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4^8 Where Fish Grow Best. The optima £oi cod. haddock, hake, 
halibut, iiiaikcicl, hcuiiig, and othci fish deteimine wheie the fisheries 
loi these species shall he located just as foi salmon It is so haul to 
follow the life histoiy of a lish, howcvei, that we aie still ignoiant of 
mail) imiiouant fattois We know, to be sine, that most fish aie Teiy 
sensitive to the tempciatuie and salinity of the water, and that the 
atnount and kind of food affect their size An expeiiment in the 
Noith Sta illustiates the niattei The plaice is a favorite European 
Hat fish something like the sole of Amenta A laige number of small 
jilauc caught in the eastern pait of tlie Noith Sea off the coast of Hol- 
Liiul weie tagged with metal plates, Pait were leleased where they 
Wfie (.night and pait on the Doggei Bank do miles east of noitliern 
laiglaiid IVlien they weie tagged the pl.nce aveiagcd y or 8 inches 
long. V -vcai latei those that weie caught again m then original home 
had gamed 2 inches in length on an aveiage, and had doubled their 
weight Those on the Doggci Banks had gamed 5 inches in length and 
weighed ) times as niiuh as befoic. How much of tins diffeience was 
due to food and how much to the lelative impurity and higher lein- 
peiaiuie of the water oil the coast of Holland ncai the mouths of the 
Rhine and otliei livers is not )et clcai We do know, however, that 
tlie shallow watei of the Doggei B.ank, only 6 to 20 fathoms (36 to 
lao feet) deep, is one of the best of the world’s fishing giounds The 
fact that It is so casil) accessible to England, Germany, France, and 
othei piogicsstvc countues makes this an even gieater asset than the 
Newfoundland Banks 

4C)() Com isit AND THE Grand Banks or Newfoundland The cod 
illustiates .some of the duct jiioblems of the fishing industry Off the 
eastern coast of Aineuta tod aie taken in even laiger amounts than 
s.dmoii on tlie west coast. Fishermen not only fioin Canada, New- 
foundkind, and the United .States, but also fiom Spain, Fiance, Nor- 
way, (neat Biitain, and othei countries cany away more than a billion 
pounds jitT )tai The lotation ot the cod-fishmg giounds, like that of 
othei fisheues, dejiends on the depth of the water and the natuie of 
tlie bottom quite as much as iqion its tcmpeiatuie and salinity In 
other w'orclb, the optimum foi fish depends on climate, iclief, and sea- 
hottmn (which coiicsjxmds to soil) in much the same way as the opti- 
mum for plants Below a depth of 200 fathoms (1,200 feet) there are 
few fish Inasmuch as light does not pciictiate theie, the algae, which 
foim the b.isu food of sea animals, are absent, and the minuter foims 
of animal life on which fish feed are scarce. Most fish live Within loo 
fathoms of the suiface, and even if theie were many faitlier down the 
CNpense of taldnng them would be excessive Hence the world’s fish- 
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eries, as shown in A^gs, are limited to shallow waters near coasts and 
to a few places like the Grand Banks of Newfoundland where the sea- 
flooi uses well toward the surface of the ocean 

goo The Grand Banks of Newfoundland appear to be the top of 
an old mountain range about 300 miles long, lunning fiom northwest 
to southeast, and covered by 80 to 100 fathoms of water The bioad, 
flat top of the ridge is covered with sand and fine mud On the south 
side the banks are washed by the warm current of the Gulf Stieam, 
and on the noith by a cold aictic current from Greenland The cur- 
rents bung with them innumerable diatoms and algae, too small to be 
seen except with a microscope These form the food of billions upon 
billions of almost incredibly small lobsterhke crustaceans and tiny 
molluscs like microscopic oysters These in turn supply food to small 
fish such as heiiings, which are the favorite food of the cod and other 
larger fish Fishermen fiom Newfoundland, the Maiitime Provinces, 
New England, and also not them Euiope catch herring by the million 
for use in baiting tiawls 01 floating lopes from which hundreds of cod- 
hooks hang down into the deep watei. Fiequent storms as well as the 
length of the fish lines and the coldness of the water make it a dilficult 
task to go out in small rowboats and haul in the cod which have been 
caught on the hooks Duiing the fiequent fogs theie is also danger of 
losing the mother ship Warm air from over the Gulf Stieam blows 
over the cold water from the northern curient, thus causing dense fogs 
which may last for days 

501 In May and June enormous shoals of caplin, a small fish of 
the herring family, swim toward the shores of Newfoundland, Labra- 
dor, and the coasts as far south as New England Sometimes they 
daiken the surface of the ocean for miles, and are cast up on the shores 
by the million. They are followed by squid, a small kind of octopus 
that makes excellent food for man as well as cod The caplin and 
squid aie pursued by millions upon millions of cod, anywhere from 1 
to 4 feet m length. Hence at this time the shore fisheries are active 
In some years, however, for some still unknown reason, the cod, as 
well as the other fish fail to aiiivc Inasmuch as a single cod lays from 
I million to 10 million eggs, it would seem as if there ought to be an 
abundance of fish each year Even in good years, however, the eggs 
and newly hatched fish are eaten by other fish in such quantities that 
no nroie than two or three adult fish are usually produced from a mil- 
lion eggs In unfavorable years a million eggs may provide no adult 
fish at all Epidemics of unknown diseases may be one cause of this 
and so may unfavorable conditions of temperature, but our knowledge 
IS very deficient. 
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503 . In places like Ncwfoundlancl, Iceland, noitliein Japan, oi the 
west coast of Nonva> such a scaicity of fish is a luajoi disastei In 
loimct times hall the population of Iceland is said to have peiishcd 
because of the t onibined c fleet of scaicity of fish and cold, wet summeis 
that sjioilcd the hay so that the sheep staived cluiing the following 
iviniei In Newfoundland the ycais fioin i80o to 1867 were maikcd 
by a piolonged scaicity of fish I’eihaps the fish went somewhere else 
because winds, cuiients, and the tempciatuie and salimty of the water 
caused a scauity of food 111 then usual habitat Whatever the cause 
may have lieen, the lesult was widcspiead poveity and dcstitunon m 
Nc'wfoundlancl, wheic foin fitths of the men still woik as fishermen at 
least pait of the )cai. 1 he goveinmeiit had to suppoit a laige pait of 
the jjopulatum loi many yeais 'Ihe iiihabiUmts got so into the habit 
ol expecting public aid that the coiimiy became deinoi alized. Some 
people tiuiik that the effect of this disastei, and of latei ones of the 
same kind but less seveic, is one of the mam leasons why Newfound- 
land as a whole has not been able to pay its own way Because of this 
the posiiKin of the island as a self-gov eining dominion was changed in 
1933 to tliat ot a colony goveinecl by Gieat Biitain The iailme of the 
fislients in the iSCio’s led to an mciease 111 agiicultuie Since that tune 
cojipei imnmg and es]iectall) the puljiwood industiy foi papet -making 
have dec eloped Nevcitheless fishing is still the mam industiy, and 
the income fiom it is about fom tunes as gieat as fiom iaiming 

503 ■\V'oRiij FistiLRiLs A coinpaiison of the two paits of Table 16 
gives mteiestmg inloimation as to the legions wheie fish are abundant 
One shows the appioximate catch of sea hsh pei yeai in millions of 
pounds, and the othci the appioximate catch per pci son 

VH -V itniaikable fact about this table is that Japan and Us cle- 
pendenev, Chosen, which togcthei have cjr,, 000,000 inhabitants, catch 
as nuuh fish as Russia. Noiway, the Uiiilecl .States, Gieat Biitain, and 
Geimauv, whuh have r, umes as many people Ecpially icmaikable is 
the lac t that Noiway with less than 3,000,000 people catches mote than 
the United Stales with about 130,000,000. It is even moie lemaikable 
that Alaska ((.3,000 people) and the islands of Iceland (117.000) and 
Ncwlounclhind (390,000) catch more fish than such huge countries as 
India and China, winch do not appeal at all m om list In the second 
jiait of Fable iG Alaska shows the cnoiinous total of 13,300 pounds 
pet seat Im eveiy peisoii living within its hoideis. As a maitet of 
fact, howcvei, a Luge pait of the Alaska fish aie caught by fisheimen 
who tome horn Washington, Oi egon, and even Japan The figuies foi 
Iceland, the lacioe Islands, and Noiway, on the other hand, lepiesent 
the actual catch by people m those tountiies. 
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Geographical Distribution or Fishing 


I. Total annual catch of sea fish 
millions of pounds 

m 

2 Annual catch of fish 
in pounds 

per capita 

I Japan 

7.750 

I Alaska t 

12,300 

2 Chosen 

3.350 

2. Iceland \ 

4,200 

3. USSR* 

2,900 

3 Faeroe Islands t 

1,600 

4. Norway t 

2,400 

4 Norway | 

830 

5 United States 

2,300 

5 Newfoundland * 

410 

6 Great Britain * 

2,200 

6 Chosen 

14 s 

7 Germany * 

1,300 

7 Japan 

1 12 

8. Canada * 

920 

8 Canada * 

93 

9. Alaska t 

770 

9 Portugal 

84 

10 Spain 

750 

10 Netherlands * 

57 

11 France * 

690 

11 Denmark f 

51 

12 Iceland t 

500 

12 Sakhalin * 

51 

13 Netherlands * 

500 

13 Great Britain * 

51 

14 Portugal . . 

475 

14 Sweden f 

37 

15 Sweden f 

235 

15 Formosa 

34 

16 Denmark f 

190 

16 Kwantung 

34 

17 Formosa 

160 

17 Estonia t 

34 

18 Newfoundland t 

118 

18 Spam 

32 


45~SS° N latitude 
Above SS° N latitude 


505 If one locates all the regions in the second pait of Table 16 
on a map of the woild, it becomes cleai that fish aie mainly a product 
of cool legions. In order to get a correct view we ought to allocate 
the fish caught in the United States and the Soviet Republic to the 
coastal states or provinces of those great countries instead of to the 
entiie aica Even in a countiy with so much wealth and such good 
transportation as the United States about nine tenths of the fresh fish 
are said to be consumed within 200 miles of the coasts to which they 
are fiist brought. In countiies such as Russia and China the tianspoi- 
tation of fish is even more restricted If, then, we count only the coastal 
parts of the larger countiies, we find that the catch of fish pei capita 
is greatest in the north and declines quite regularly as we go southward 
Alaska, Iceland, the Faeroe Islands, Noway, Denmaik, Sweden, and 
Estonia, all of which carry a dagger in Table 16, catch their fish mainly 
north of latitude 55° Newfoundland, Canada, the Netherlands, Sak- 
halin, the Soviet Republic, Germany, Gieat Britain, and most of Fiance 
he more than 45° from the equator, and go farther north foi much of 
their fishing South of latitude 45° the only places with a laige total 
catch of fish, or even with a large catch per capita, aie Japan, Chosen, 
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Spain, and die United States. These countiies tend to go noith for 
thetr fish, hovvevci, and tateh them mainly along the coasts that aie 
■washed by tool currents from the north A similar condition prevails 
in Kwantung and Poi tiigal. 

506 This leaves only Formosa and the coasts of China as the main 
regions rvhcie fish form an important part of the food supply m lati- 
tudes lower than about 35° N Places such as the Fiji Islands and 
other such groups in the South Pacific Ocean, to be sine, depend greatly 
on fish, hut then population is small In iccent decades, liowevei, con- 
sidciable progicss has been made in fishciies in waimer wateis, but 
thus far then total catch is small Even m the United States, wheie 
fisheries ni warm waters aic most highly developed, the value of all 
the fisheiy pioducts, nitluding oysters, clams, lobstcis, etc, as rvell as 
sea fish, is less than half as much on the long coast from Noifolk to 
AfexHO as 011 the shortei coast from Noifolk to Canada In the in- 
terior of China and in ccitam tiopical legions, such as Java, fish ponds 
aie a noimal jiait of the equipment of many of the laigei faims Al- 
though these ponds swaim with fat fish, they do not supply enough to 
alter the geneial fact that at piesent fish are oveiwhelmingly a product 
of cool climates 

507 Ruasons roR Northern Location of Fisheries The leasons 
for the noithcTii location of fisheiics aie often misimdeistood because 
people do not appreciate the impoitaiice of optima for both animals 
and mdustnes as well as for man It is often said that in such countiies 
as Iceland and Noiway people aie diiven to the sea by the lugged and 
inhospitable nature of the Lind. This is not quite so Greece, Turkey, 
Pcisia, Arabia, Peiu, Borneo, and many othei parts of the woild have 
seacoasts more rugged 01 unproductive than those of Japan, Chosen, 
Great Britain, New England, oi even Norway, but they do not do much 
fishing It IS also said that the people of these regions engage in fish- 
ing because of the deeply drowned coasts and many shelteied bays and 
offshore islands dhese aie important points, but others may be even 
more important One point is that fish arc moie numerous in northern 
waters than in those of lowci latitudes. The mam reason foi this, as 
we have seen, is that food is nioie abundant because the smallei forms 
of life do not decay so fast as m waimer water Another important 
point is that in warm legions fish decay rapidly Hence, until the 
recent development of lefrigerating methods, it was difficult to pre- 
serve them for any length of time in low latitudes In such legions 
it did not pay to catch fish except for immediate consumption close 
to the point where they were caught. 
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508 Again, the people of northern climates are on the whole moie 
eneigetic and adventurous than those of low latitudes, and fishing is a 
dangeious and difficult business It must not be foigotten, liowevei, 
that the South Sea Islands, such as Fiji, Samoa, and Marquesas, are in- 
habited by adventurous fishermen Nor aie tlieie any noitherneis who 
lely more fully upon the products of the sea for a living Nevertheless, 
the inhabitants of the warm Pacific islands cannot keep then fish any 
length of time, and hence cannot build up any extensive business in 
fish This bungs us to the last reason why fisheries have developed so 
greatly in cool, northein countiics Instead of saying that the povcity 
of the land drives people to the sea, we might hettei say that the riches 
of the sea and the ease with which fish can be caught and transported 
attract the people away from the land The situation is similar to that 
of faimeis in southern New England who raise onions, tobacco, 01 
snap beans instead of com The farmers are not diiven away from 
coin so inuclr as they are attracted to the other crops because they pay 
better That is the way it is in a countiy like Norway, or Japan's nortli 
ern island of Yezo The drowned coast abounds in deep inlets, the 
waters ofi the coasts abound m good fish, the low temperature makes 
it possible to preserve the fish, the many Iraibois and the trees that 
grow along the shores encourage people to make boats and learn the 
ways of the sea Therefoie when the problem of making a living must 
be solved in regions too cool and rugged for profitable agnculture, the 
sea IS often more attractive than the land 
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Chapter XXII 
HUMAN EFFICIENCY 

509. Widespread Differences in Efficiency. The efficiency with 
which people woik in any paiticulai pan of the woild has quite as 
much effect upon the problem of getting a living as do the natuial ic- 
souices. Regional diffeiences in efficiency must be due to innate lactal 
traits, cultural inheritance, 01 physical environment Although innate 
lacial differences of some sort presumably exist, their effects appear to 
haimomze so well with those of the two types of environment that we 
may safely omit them in our ptesent study of economic geography 

510 Physical versus Cultural Influences Even if we disregaid 
lacial differences, there is still gieat diversity of opinion as to the effect 
of environment upon man’s capacity and inclination foi work It is 
haid, foi example, to decide whether a given condition of vigoi is due 
to physical causes such as climate, oi cultuial causes such as the quality 
of the medical and sanitary services In warn countiies with the wet, 
monotonous equatoiial type of climate, white men practically always 
leave physical woik to the darker native races This is partly because 
physical work is much more tiring in such climates than in cooler re- 
gions, but It IS also due to a distinct social dustom The fact that 
physical work quickly makes people hot and tiled, together with the 
presence of a more backward race, has caused the growth of a social 
system which fiowns upon physical woik for the white man. In the 
tiopics many a white man who wants something done in a huiry re- 
frains hom doing it not because it would tiic him too much, but be- 
cause people would say that he was doing work that belonged to 
natives, 

51 ], Still other conditions make it difficult to explain why people 
are so much more efficient in some regions than in others Such dif- 
ferences may be due to health, but health depends upon climate, diet, 
disease, and conditions of living and working, as well as upon the 
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degree o£ piogress in civilization. In Pucito Rico it is clear that the 
aveiage peasant does fai less woik than the avciage farmei m Ken- 
tucky oi Pennsylvania The thing that is liaid to dcteimine is how 
much of this is due to each of the causes just mentioned How much 
IS due to the fact that the Pueito Rican peasant cultivates a veiy small 
amount of land? How much to meie disinclination to woik? How 
much to the fact that in a tiopical climate one can suivivc with lela- 
tively little food and with a minimum elEoit to procure clothing, shel- 
ter, and heat? Sometimes, too, people fail to work because nothing 
that they tan get seems worth the effoit, oi because the political and 
social system is such that, even if they woik haul, they get no adequate 
lewaid Anothei vital considciation is that disease has a gieat deal 
to do with people’s capacity foi woik Common colds, influenza, ma- 
laiia, dysenteiv, and many odiei diseases often have a gi eater economic 
effect tiiiough making people feel disinclined to work than tlnough 
actually making it impossible foi them to woik A hot day, oi a cold 
one, may make peojile feel the same way It often happens, also, that 
when some new motive is intioduced— when people ate able, foi ex- 
ample, to buy new and desii'able kinds of goods— they are inclined to 
woik mucli haidcr than formeily Thus many diffeient conditions 
may lead to similai lesults. The problem of people’s capacity and de- 
sire for woik IS extremely complex 

512 A Basic Climatic Pattern Such conditions as health, incli- 
nation to work, and social piogress all show substantially the same geo- 
graphic distribution Their geogiaphic pattein agiccs with that of 
climate, and appears to he set by climate The leason why climate 
has such a basic influence is that it not only produces its own direct 
effects iijion the human body, but also influences many other factois 
It alters the soil, as we have seen, and as a rule tends to make the soil 
poor in the same regions where it has an adveise direct effect upon 
man It also altcis the vegetation, changing not only its amount and 
kind, but also the degree to which any paiticulai kind of food con- 
tains essential mineials, oils, acids, and vitamins which aie essential to 
a good diet The insects, bactciia, and other paiasites which cause dis- 
ease are similaily influenced Parasitic and infectious diseases as a 
rule are especially dangeious in climates that are otheiwise unfavor- 
able Climate likewise is a mam factor in determining the kinds of 
occupations m diffeient paits of the world, and the ease with which 
tianspoitation can be carried on No one, for example, is likely to 
establish a than factoiy in a ttopical giassland, nor a biass factory lun 
by waterpowei in a countiy wheie all the ram falls duimg half the 
■year and is sufficient to support only a sparse and pool population. 
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Then, too, climate joins with other factois in creating, or at least in- 
creasing or diminishing, the desire for many types of goods People’s 
attitude towaid clothing, houses, fires, and food vanes according to 
where they live— in Greenland ox* Samoa Occupations aie similarly 
influenced 

513 It must be clearly understood, however, that, although climate 
is basic, the pattern that it sets is often changed by other factois In 
Florida and Queensland, for example, recent migration causes many 
phases of life to be different from what they would be on the basis of 
climate alone The fact that a region is new and has plenty of space 
has a similar effect, often raising people’s activity to a high level be- 
cause a given amount of work yields a great lesult Hence we must 
first inquire how climate influences human vigoi, eithei directly 01 
thiough disease, and then see how social customs and other cultural 
conditions cause the distribution of economic activity to be distiibuted 
over the earth accoiding to the basic pattern set by climate, but with 
abundant modifications by other conditions Another phase of the 
subject, namely, the relation of diet to climate and to such problems 
as ovei population, is left for later chapters 

514 Four Types of Seasonal Human Variations The effect of 
climate ujoon the geographical distribution of human efficiency is 
closely tied up with the fact that in all parts of the world the march 
of the seasons causes a regular seasonal variation in births, physical 
woik, mental activity, and deaths This indicates that human beings 
aie very sensitive to differences in tlie weather and hence to climate m 
general When we compare diffeient geogiaphical regions we find 
differences like those that come and go with the seasons We also find 
that all the main races appeal to have almost the same climatic op- 
tima There are differences, to be sure, between tropical and nontrop- 
ical peojile, but they are small No matter where people live, any 
clepartuie from the optimum appeals to be accompanied by loweied 
efficiency Each climatic type appears to produce its own distinct effect 
upon physical vigor, mental activity, and general efficiency This fact 
appeals to have so much effect upon economic activity that we must 
examine both seasonal and geographic variations in health and effi- 
ciency with much care This is especially important because it em- 
phasizes certain handicaps which people in general do not properly 
understand If the handicaps are ever to be removed, the first step is 
to know exactly what they are and how they wotk 

515 1 . Seasonal Variations in Physical Woik Inasmuch as woik 
is the type of human activity that we are here most inteiested in, let us 
see how the work of factory operatives in the northeastern United 
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Stales vanes fiom season to season The data here used represent the 
largest investigation of this kind that has yet been made. The upper 
two curves m Ajis show the amount of work done by hundreds of 
fartoiy workers in Connecticut (Curve A) and Pittsburgh (Curve B) 
dining 4 successive )cars These workers weie paid by the piece, so 
that their earnings went up in dnect proportion to the amount of 
vfork They were free to earn as much as they could, and most of 
them wanted to earn considerably more than they actually got Hence 
the curves in A515 measure the combined effect of people’s desire to 
work and of their physical ability to work. These two things are the 
main detciminants of a peison’s activity or efficiency from season to 
season after he has thoroughly learned his job Note first that the 



tiro curves fluctuate in hainiony They are based on different kinds 
of factories gyo miles apait, and theie were no fluctuations of geneial 
business coi responding to those in tire curves Nevertheless, the 
amount of work done per hour by these hundreds of people went up 
and down horn season to season in the same way in both regions. 
This must mean that some common cause was at work. 

516 An examination of the special features of A515 gives an idea 
of the kinds of weather which help or hinder efficiency Each curve 
shows a strong dip every yeai in Januaiy when the weather is coldest. 
In 1912, when cold weather was unusually severe and prolonged, the 
oeiiod of low efficiency lasted through March. Each curve also rises 
dining the spring and is high m May or June. This suggests that a 
return to warm w'eather helps people to work effectiv'ely The sum- 
mers, howevei, show a good deal of irregulaiity. In 1910, after a peak 
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in May and eaily June, both curves drop during the summer, and the 
next year they drop still more Duiing the thud summei they meiely 
flatten out instead of dropping, while in 1913 they keep on using 
steadily until autumn This is especially interesting because the dip 
in the summer vanes in dnect harmony with the heat The summei 
of 1913 was unusually cool and comfortable, and people’s ability to 
woik was not diminished The preceding summer was almost as good, 
but there was enough hot weather to pi event people fiom increasing 
their efliciency for a few weeks in midsummer The summei s of 1910 
and especially 1911, on the contrary, weie very hot, and peojale’s effi- 
ciency fell off badly Passing on to the autumn, each year shows a 
maximum in October or November This suggests that the appioach 
of winter stimulates activity, even though the winter itself is dcpiess- 
ing It is especially notewoithy that after the hot summei of 1911 the 
onset of cool weather did not bung people’s energy back to the level 
that It had reached the previous May and June A similar condition 
has been found in Japan Such facts suggest that prolonged or exti eme 
hot weather, as well as extremely cold weather, pioduces an effect which 
does not wear off for months. 

517. Factory woikeis in England, the southern United States, and 
Japan show seasonal fluctuations of efficiency like those of Connecticut 
and Pittsburgh, but with differences that fit the respective climates 
As one goes to waimer climates in both the United States and Japan 
the harmful effect of hot weather becomes worse, while cold tveather 
IS less haimful Experimental studies show that in hot weather, by 
making extra effort, people can woik as haid as in cooler weather, but 
they become more tiied As a rule, however, people do not feel in- 
clined to make the necessary effort This lack of inchnaixon to work 
in waim weather is very impoitant in determining the efficiency of 
woikers in various types of climate 

518 II Seasonal Fluctuations in Health Curves C and Z) in Ar, 15 
indicate the general conditions of health in Connecticut and Pennsyl- 
vania during the years covered by tlie iccoids of the piece-woikeis in 
factories The only good measure of health for which statistics are 
widely available is the deathrate Cuives C and U represent the death- 
rate inverted, so that a low deathiate makes an upward bulge, indi- 
cating good health In general tire curwes of health in A515 go up 
and down with the curves of factory efficiency Deaths aie most nu- 
meious, however, several weeks after the lowest level of efficiency This 
is what we should expect if people aie most likely to become ill when 
then efficiency is lowest After people become ill several weeks may 
elapse before they die, and hence theie is a lag On the other hand, in 
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the fall the increase in deaths begins sooner than the drop in efficiency 
The onset of tool weather continues to stimulate young, healthy 
people, such as the factoiy woikeis, for a considerable time after it 
begins to injure the health of the weaker and generally older people 
among whom must of the deaths occur In general, however, the cuives 
for woik and deaths (invcitcd) vaiy so closely in haimony that theie 
can be little doubt that the vaiiations in both aie due to seasonal 
changes of weather 

519 The (lostness of the relation between health and weather is 
illustiated in Aynj The heavy line theie with a maximum in early 
Mauh and a ininnmim in August shows how the aveiage deadnate 
vanes fioin season to season in the laige cities of the United States 
Yeai dftei }eai the number of deaths is high and the geneial level of 

health low m wmtei Even when theie 
aie no special epidemics this condition 
IS usually alteied but little In wintei 
people’s health and efficiency aie 
diminished pai lly by low outdooi 
tempeiatiires, paitly by unduly waim, 
dry an in tlicir houses, and partly by 
diseases to winch the human body ap- 
pears to be especially susceptible under 
winter conditions The lower line in 
the left-hand part of A519 shows what 
happens when the wintei is unusually 
warm Unusual warmth in Januaiy 
and Febinary, 193a, in most paits of 
the United States was accompanied by 
a deathiatc so low that the winter as a whole was the most healthful 
cvet known until 1937-38, when mild and favorable conditions helped 
to cany the dcathrate even lowei In 193a the deaths in the United 
States mnnbeied about 275,000 less than piesuniably would have 
ot cun eel il the tcinpeiature had been 1101 mal The degiee of efficiency 
at that lime w'as probably toiicspondingly great, although haid times 
kept millions of people out of woik 

520 The peak of A5ig in June shows what happens in a shoit but 
veiy hot spell, which bieaks recoids m a laige part of the United States 
Among both children and adults many peisons weie so weakened that 
they died because of disoideis fiom which they might otherwise have 
lecoveied The deathiate shot up so fai that the number of deaths 
in the entile counliy appeals to have been about 110,000 greaiei than 
would have been e.xpectecl with noimal tempeiatures. Such a hot, 
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period IS accompanied not only by illness and death, but also by great 
discomfoit, inefficiency, and disinclination to work Similar evidence 
of the ellect of low or high temperatiiies can be found on a smaller 
scale in the records of every year 

521 III Seasonal Fluctuations in Mental Activity. If pioduction 
is to be high m any region, and business is to be active, people must 
he aleit mentally as well as efficient physically A5ai indicates that 
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Civil Service Examinations 
in Massachusetts 
■Educationul testa only 
1919-1924 

New York State Civil 
Service Examinations 
Selected by Mi Densicr as the 
teats most nniform in quality 
Including only those m which 
the percertago of petBons 
paSBirg examinations in all 
>carB averaged 60 70 per cent 
1020-19-0 

Now lork City Civil Service 
Exarrinations of all kinds 
except sttnographers, decks 
and scionti/ic stoff 
Educational and experience 
tests combined 1922-1929 

Average amendments to 
Patents filed daily at 
Washington, 1922-1930, 
omitting Nov 1927 to 
Oct 1923 inclusive because 
of change in patent laws. 
Marks of 240 students m 
Mathematics at West Point 
daily 

Dally marks of ZZO students 
in English at Annapolis 


Marks of ISOO students in 
Mathematics at AjinapoUa. 


A521— Seasonal Vaiiauons in Mental Activity in the United States, 


seasonal variations in mental activity aic just as pronounced as in fac- 
toiy woik or health The thiee upper curves show the peicentage of 
peisons passing civil-seivice examinations in dllfcient months The 
next shows applications for amendments to previous applications for 
patents The last three show the marks of students at West Point 
and Annapolis All these aie good measures of people s mental alert- 
ness, that IS, of their ability to think rapidly, correctly, and construc- 
tively In each curve there are maxima of mental efficiency in the 
spring and fall, and minima in summer and winter In each the spring 
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maximum tenth to be moie important than that of autumnj that is, it 
IS liighei 01 bioatler In gcncial thcie is a tendency fot the summer 
lc\<'l to be Itnvci tlian that of winiet No cause ex.tcpt the weather 
appeals to be competent to pioducc such widespiead fluctuations of 
the .same sort in stub a dixeise set of activities The fact that at An- 
napolis in Maijland (Cuivcs F and G) the peaks come eailier in the 
spiing and latei in the fall than at West Point in New Yoik (£) is 
exactlv what the climate would lead one to expect In the spiing the 
students at Annapolis win high iiiaiks when a ceitain tempeiatuie ai- 
nves Wlien the same aveiage tempciatiuc is experienced at West 
Point a few weeks latei the raaiks leach a maximum there also In 
the fall, on the olhei hand, the tempeiatuie at West Point diops back 
to the most stimulating level eailicr than at Annapolis, and the maiks 
ftillow It 

522 In A521 the curve maikcd D, based on the investigations of 
J Rossiiian of the United Stales Patent Office, is especially significant 
Aftei an iinentoi has applied foi a patent he often has to wait a year 
01 mote befoie it is giaiucd Meanwhile he may get a new idea as to 
w'a)s of impioving Ins invention Immediately he is m a gieat huny 
to send the new idea to Washington, and have it added as an amend- 
ment to lus ouginal application foi a patent If he does not act 
promptly, the patent may be gi anted without it, and he will have to 
apply fot anothci patent, 01 somebody else may get ahead of him 
Hence Cuive D is an acemate mcasuie of the highest kind of mental 
activity. When taken in conjunction with other evidence it means 
that ovii abiht) to do mental woik fluctuates constantly m lesponse to 
the wcathei Each spimg m Match 01 Apnl we have a petiod of 
unusual mental vigoi, each fall, a siinilai but less pronounced peiiod. 
\V'mtci and esiiecially summci aie less favoiable times foi mental work 
in the nenthein United States 

523 IV Seasonal Rhythm of Bulks Among the four human 
ill) thins dependent on the scason-woik, health, mental aleitness, and 
biiths— vve have left that ot baths till last because it appears to furnish 
a key to the oihcis Man, like piactically all animals, inheiits a ten- 
denc) towaid a seasonal ihjthm of births All paits of western Europe 
show a distinct maximum of biiths in the late winter or early spiing, 
with a minimum m Octobei 01 Novembei Fanher noith m cooler 
(Iimaies the maximum comes latei, farther south it comes eailier 
Social factois, such as seasonal migiations and diet, often modify the 
rh>thm In the piospeioiis noi theastem quaiter of the United States, 
oi examiile, theie is now a double maximum of births m March and 
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again in August Nevertheless, in some form the rhythm is evident in 
all parts of the -world, and everywhere it is modified in accoid with the 
local climate 

g24 A strange fact about this rhythm is that it is often moie clearly 
evident m the quality of the births than m then number. People 
horn at its maximum tend to live longer than otheis For example, 
among an impartially selected gioup of 39,000 people born in the east- 
ern United States during the nineteenth century there was a regular 
annual rhythm in length of life Fioin a maximum among those born 
in March the duration of life declined to about 4 years less among 
those born in July, August, and September, and then rose again among 
people with birthdays later in the yeai A still more widely evident 
fact IS that people boin from February to April stand a decidedly 
better chance of becoming famous than do those born in other months 
For instance, suppose the aveiage number of famous people among a 
given number of births is 100 per month, taking the year as a whole 
and coriecting the figures so as to make the months of equal length 
Then 110 or 115 famous people will be born m February or March 
and only 85 or 90 m July or August This apparently has little to do 
with biological inheritance Its mam cause seems to be merely that 
those born in the late winter or early spring have unusual vigor fiom 
biith onward, as is evident from their 1 datively long lives Hence they 
have moie strength and endurance with which to do the liaid woik 
that leads to fame All these facts being taken into account, the climate 
which helps most in making people physically vigoious and mentally 
alert appears to be one with a mean tcmpeiatme of about 60° to 65° F 
in early June, and approximately 45° to 50° in eaily Maich This 
means that the warmest month aveiages almost 70° and the coldest 
about 40° or lower, 

525 Variability as a Feature of the Optimuivi Climate The 
climate in which mankind appears to be most efficient has two other 
qualities m addition to the proper range of tcmpeiature fiom season 
to season. One is sufficient lam and humidity at all seasons. The 
other IS vaiiability from day to day Rain and humidity aie necessaiy 
for plants and animals as well as foi man Vaiiabihty appears also 
to he good for crops, but it is especially valuable for man. A525 shows 
the 1 elation between deaths and changes in the average tempeiatuie 
from one day to the next The deaths are those on the last day of 
10-day periods The average change of temperature dining the 10 days 
is shown by the scale at the top, uniform weather with no changes being 
represented on the left and highly variable weather on the ught The 
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five small iliagrams aic aiiangcd aLcoitlmg to tlie aveiage tempeiatuie 
of the lo-day peiiods, hot wcathei being at the top and cold at the 
bottom. 

', 20 . E\ci) diagiam m Ajsr, is high on the left, diops low m the 
middle, and uses again on the light Tins means that in summer and 
wintei alike the deathiate goes up at the end of periods when there is 
little change of tcmpeiatuie fiom day to day, clown when theie is a 

model ate change, and 
up once inoie when 
the changes are gieat. 
In wnnter the most 
favoi aide degree of 
change is gi eater than 
in summer, presum- 
ably because people 
aie moie piotected 
f) om the weather, and 
because the greater 
cxiicnics make them 
less sensitive to 
changes The essen- 
tial point IS that at 
all seasons moderate 
but frequent changes 
in the weathei ate 
beneficial, wheieas 
unchanging weather 
oi extremely Yariable 
weather is harnilul. 
Sea breezes and valley 
bieczes among moun- 
tains are valuable means of pioducing vaiiability Cyclonic stoims 
wheic masses of waini “tiopical” aii are forced to use ovei masses 
of cool ‘‘jioldi” an aic still moie so They not only insure variability 
of weather, but also bung lain, which is highly impoitant for agii- 
culture The rain helps to keep the air sufficiently humid to pre- 
vent the constant dust winch is a great menace to health wheie there 
are long di) periods Cyclonic stoims are most beneficial neai sea- 
coasts, especially west coasts, where the severity of then changes in 
tempeiatuie— the cold or hot waves which they bung — is reduced by 
the influence of the ocean. 

527. A Standard Climograph. The preceding discussion shows 
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that the ideal climate for human efficiency is almost the same as the 
a\eiagc' ol the tvoild’s 12 laigest cities The individual climographs 
of thc‘ cities aie shown in A527 wheie the cities aie arianged geogiaph- 
ically 'I he acciage weathei of all 12 (with allowance for change of 
seasons in the southein hemisphere) gives a chmogiaph (B527) so slen- 
dei and legular that its essential features aie coiiectly represented by 
a sliaiglu line The end of this line icpresenting July stands at a mean 
tcmpeiatuie of 71“ and a monthly rainfall of 3 8 inches The other 
end ie[iK'seniing Januarv stands at a tempeiature of 33 3° and a lain- 
fall of 20 inches, A July tempeiatuie of 71° is slightly higher than 

that which appeals to be best foi human 
health, a Jamiaiy temperature of 33° is 
somewhat lower than is best. Agricultur- 
ally, however, the highei temperature Lends 
to make the composite climate favotable 
not only foi ciops such as wheat, but also 
for olhcis such as coin wdneh cannot ivell 
be giown unless the warmest month (not 
the three wannest whose isotherm is shown 
in A39) has a temperature of at least 68° 
The lainfall shown by the composite dia- 
giain a|jpeais to be somewhat less than is 
best eithei for human health or for ciops, 
but the tliffeience is not gieat In oidei, 
theicCnie, to get an ideal 01 at least a standaid climate we may well 
modify the aveiage of the 12 laigest cities a little The standaid will 
then be illustiated by a thinogiapli in which a stiaight line runs hom 
a tenipeiaune of 70° and a laintall of 4 inches m July to 35° and 3 
inches 111 Januaiy, as shown m B527 

528 CuMArts 01 12 GREATisT CiTiES The value of oui standaid 
chmogiaph is evident when we compaie it with the individual chmo- 
giajihs of Ar,27 At New Yoik (1), the climate comes closer to the 
standaid than does that of any’ othei of the 12 gieatest cities July 
and August, to be sine, aie a tiilie too warm foi the gieatest human 
vigoi, hut vacations, playgiounds, aii-condiUoning and other modern 
iinpiovements have almost oveicome tins handicap The fact that at 
all seasons New 'ioik has appioxmiately the standard amount of rain 
appeals to be an advantage both to aguculture and to human health. 
The chmogiaph foi Philadelphia (2) is much like that of New York, 
exceiH that the summei is a little wanner and not quite so healthful. 
The spiiiig and fall tend to have a trifle less rain than either the 
summei oi the winter, as appeals from the curve of the Philadelphia 
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climogiaph toward the middle. Excellent temperatuie and well- 
distributed lainfall join with good soil to make eastern Pennsylvania 
one of the best agricultural legions in Ameiica Chicago (3), the other 
Noi th Ameiican city m A527, also approaches the standard climate, but 
has less rainfall and is too cold in winter 

529 Western Europe as well as the northern United States has 
three of the woild’s laigest cities It is represented 111 A527 by Lon- 
don (4), Pans (5), and Berlin (6) These all have climates with an 
even better range of temperature than the Ameiican cities so far as 
man's health is concerned, but ate not quite so good fiom the stand- 
point of diveisified agriculture Nevei theless, it must not be over- 
looked that in Belgium and Holland, where the climate is midway 
between those of London and Pans 01 Beihn, the productivity of the 
land is greater than almost anywhcie else in the woild None of these 
three cities has as much rain as the standaid, but the disadvantage thus 
aiising IS largely nullified by the coolness of the summers and the com- 
paratively slight degree to which the lainfall vanes hour year to yeai 
Beilin has a slight handicap in that the wmtei is about as cold as that 
of New Yoik and much drier Abundant statistics show that if winter 
weather is dry as well as cold the deathiate uses At Vienna (7) the 
same handicap appears in slightly stionger form, but probably in 
neither Berlin nor Vienna does cold weather do any more haim than 
in Chicago It is only when we get to Moscow (8), fai fiom the amelio- 
rating influence of oceans or great lakes, that we find one of the 12 
greatest cities which has any seiious climatic handicap From May to 
September the Moscow climate is almost ideal for human health, but 
the season which has a mean temperature above 50° is much too short 
for the best agriculture The severely cold and comparatively dry 
months horn October to Apiil injuie the Moscow climate fiom prac- 
tically every point of view. 

530 Turning to Asia we find another, and apparently more serious, 
type of handicap Tokyo (9), Osaka (10), and Shanghai (11) all suffer 
greatly from long, hot, and very wet, muggy summers like our worst 
dogdays The summer heat lasts from July to Septembei in Tokyo 
and fiom June to September in Osaka and Shanghai It hampeis the 
growth of such crops as corn, wheat, cotton, most fruits, and many 
vegetables It is even worse for men By the time September arrives 
the vigor of the Japanese is so low that deaths are more numerous 
than conceptions lesulting in living births If the September condi- 
tions lasted throughout the year, the population of Japan would dimm- 
ish instead of increasing. From October to May the climate of Tokyo 
is almost ideal in tcmpeiatuie, although rather wet. Shanghai and 
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Osaka also have excellent conditions although a little waimei than 
the staiidaul In spite of these handicaps Japan and the cential Chi- 
nese coast aiound .Shanghai aie chmaticall) the inost-favoied paits of 
Asia, aside, peihaps, fioni the niountain piovince of Szechwan and 
west cential Sibena 

531. In South Ameiica waimth in wintet is a handicap to Buenos 
Aiies (it>)' the onl) one of 0111 13 cities in the southern hemisphcie 
Tlitie the pciiod when the teinpeiatuie is neai the mental optinuun 
IS SCI) hinitcd Moiemci, agiuiiltme is handicapped by lack of cold 
w-eatlu'i to (heck insect pests ..V moicsetious liandicaji is the summer 
dionghis, which aic suggested b> the way in which the clunogiaph for 
Bin nos Ancs hooks liack in July and August, and to a slight dcgice in 
Mas 1 he legion aiouiul Buenos Aiies, m soulh of it, is the best pait 
of Sotitli Aineiua excejit south-ceiitial Chile The close association of 
the gieat cities of the woild wilh the best cliniates is astonishing It is 
\ei\ signi (leant tliat aaioiig the 12 cities not only the 2 laigcst, but also 
the 7 wliuh aie iioimally most w'ealth)— New Yoik, London, Beilin, 
Cliiiago, Pans, Bluladdplua, and Vienna— aie the ones having cli- 
mates most closely appioaching the type which seasonal fluctuations 
in hiLtlis, physical tsoik, mental woik, and deaths all indicate as the 
optmunn lot human health 

733 In estimating the inipoitance of this chaptei two pnnciplcs 
should be kept 111 imud The fust is that human efficiency af fears to 
be at least as nnpoUani as naluial icsoinces in influencing human prog- 
u-ss ami c/onomii activity The second is that, although efficiency 
clepemh on many faclois, none of the olheis, unless li be lacial mhcii- 
tame, is sa haid to escape fiain as climate This is paitly because 
climate pla)s so laige a lole in diet, disease, occupations, and social 
customs It IS also because ol the extieme peisistcnce and delicacy of 
out inbcntcd lesponsc to the atmosphcie A bicath of wind, ot a 
dioii of 1° in teinpeiatuie, may make us sluvci, 01 icnew om flagging 
eneigies, as the case may be Moieovci, although all the higher laces 
appeal to mlieiit the same stioiig tendency to be most vigoious and 
at tue in essentially the same definite type of climate, most of mankind 
hse in climates that depait widely fiom this type The oiiginal ad- 
justment of oui sjiecies to what has become the ideal climate piesum- 
hack to a tune befoic the \auoiis laces of mankind became 
sepal ated, for it seems to be substantially the same m all of them Foi 
example, although Cubans and Floiida Negioes live in a w'arm climate, 
then w'oik 111 factor les show’s that they aie most elEcient at a tempeia- 
tuie only about 01 5° higliei than is best fni people in the noithem 
United States 01 England. The effect of tcnipeiatuie upon the death- 
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533. Variations in Health and ErricinNCY from Country to 
CouMRY. I, Disiame j)om the Sea The deathiate \anes systemati- 
cally fioin countiy to couutiy, Fiom this we may safely infer that 
health ami efficiency cai) similaily The vaiiatioiis may be examined 
fioni two points of \iew, namely, from the coast to the inteiioi, and 
from noith to south In A.“533 the left-hand set of cuives shows sea- 
sonal sanations in the deathiate in fi\e countiies which foira a hand 
fioni west to east 111 the middle of Euiopc Each cuivc has a maximum 



Ceylon 

Egypt 


Spam 


A533— '’csnonal X'.inations in Deadirates by Couiitnes 


at some time fiom Januaiy to Maich, and a minimum in the late sum- 
iiiei 01 fall Wdien lead hum below npcyaid, the five countiies aie 
auanged in the oidei of then position in respect to the Atlantic Ocean. 
The Netheilands is on llie coast Then come Geimany, Czeclioslo- 
sakia, as it was before icjsp, Hiingaiy, and old Poland As one goes 
from the Netheilands castwaid toward the continental inteiior, even 
though the latitude lemains neaily constant, the following changes 
occui (1) the deathiate mci eases, and efficiency piesumably decreases, 
as appeals horn the inrieasmgly high position of the cuivcs in A533, 

(2) the contiast between the seasons in any one countiy incieases, as 
appeals fiom the inci easing pioniinence of the maximum in wintci, 

(3) the summers, being warm in the interior, begin to show a mmoi 
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maximum of deaths, as appears m Hungaiy and Poland These con- 
trasts between the oceanic west and the continental inteiioi correspond 
both to the climate and to economic activity 

■534 11 . Variations According to Latitude The conditions shown 
on the light of A533 illustiate what happens as one goes southwaid 
from the latitude of central Europe In Spam, before the recent period 
of civil wai and reconstruction, the total deathrate was about the same 
as in Poland The winters, howevci, aie mildei and the summers 
hottei in Spam than in Poland Hence Spam shows nearly equal 
maxima of deadis in summei and wintei Hot summers, however, 
lowci people’s inclination to work more than do cold winters even 
though the total deathrate is the same in both countries We should 
theiefoie expect more efficiency in Poland than in Spam Japan, which 
is not represented in A533, has a moitahty cuive almost identical with 
that of Spain except that the maxima come a month or two latei 
535 In A533 the deathrates m Egypt and Ceylon aie even higher 
than those of Poland and Spam In Egypt the excessively hot, diy 
stimraeis and the accompanying malaiia and other diseases cause that 
season to have fai higher deatluates than the wmteis, which aie com- 
foitably cool In Ceylon the temperature is so nearly constant that it 
makes little diffcience in the deathiate. The two maxima of deaths 
come dm mg the two diy seasons, when the climatic conditions are 
most favorable to mosquitoes, and deaths from malaiia aie extiemcly 
numeious It is interesting to find that although the Mexican plateau 
IS quite cool, and India quite hot, a litgli deathrate in both places is 
lowered by the onset of the wet season with its humidity, cloudiness, 
and changes of weather 

536 Many other statistics show that all over the world people’s 
health, and presumably their efficiency and inclination to work, not 
only swing back and foith wuh the seasons, but also vaiy according to 
four other factors which influence the climate. One factoi is distance 
fiom the sea, or more exactly the degiee to which winds bung oceanic 
influences inland The second is latitude, foi in general the latitudes 
between 35° and 60°, or even 40° and 55°, aie the best The third is 
altitude, which may be favorable or unfavoiable accoiding to whether 
the climate at sealevel is too warm 01 too cool Cyclonic distuibances, 
such as our ordinary stoims, are the fourtli factor. Masses of cold polar 
and waim tropical air meet and produce such storms in certain definite 
zones The chief zone extends across southern Canada and the north- 
ern United States to western Euiope Others he along the Asiatic 
coast near Japan, and in the southern ocean near New Zealand and 
southern Australia. 
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537 JIvrs or Climatic Eli icirNCY On the basis of climatic lec- 
nuls all o\ei the woild it is possible to make maps showing the dcgice 
of dfuieiK) to be expet ted if effitieius depended on (Innate alone, and 
if man’s lespotlse to tenipeiatuie, liumidity, and stoiminess tecie eveiy- 
wluie essentially like that of the people discussed in the last chaptei 
In making the maps of this kind which we shall soon examine, Mgoi 
of body and iinnd aie assumed to be equally essential The ideal cli- 
mate is assumed to be a little coolci than the one shown by oui stand- 
aid thinogiaph based on 12 gieat cities, because we aie hcie dealing 
jniiely suth the duett human icsponse to climate, legaidless of agu- 
ciiltuie llie assumption is also made that people have a lathci high 



A537— World Map of Cliinatir Elficiency. 


capacity to protect themselves fiom the wcathci If the stage of ci\t- 
li/ation is such that this is not the case, as among the ancient Gieeks 
and Egsptians, the climate ol greatest efficiency will be located a little 
neaicT tlie equator than 111 A537, svdiich is a woiltl map of climatic 
efficiency In using this map and others of a similai sort, beai in mind 
that thev aie purely climatic Each type of shading represents a defi- 
nite lombination of temperature, humidity, and storminess 

538 Four areas m A537 are heavily shaded, indicating the kind of 
climate that most piomotcs health and efficiency, but only two aie 
conspicuous One of the two centeis aiound the North Sea in western 
Europe, the other lies about Iialhvay horn noith to south in North 
-Vmeiica Another considerable atea of especially favorable climate is 
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located on the Pacific Coast of Noith America, and a fourth, of veiy 
small size, in Tasmania and New Zealand In all of these we should 
expect gieat activity and progress because the climate is especially 
favoiable to both physical and mental well-being, and such is the case 
Ncvci tireless, even in these areas the climate is not absolutely ideal 
Wheie the tempciature is close to the ideal, as on the Pacific Coast of 
the United States, the degree of vaiiability is not quite gieat enough 
and the summers are loo dry Where cyclonic storms provide sufficient 
vaiiability, as in the northeastern quarter of the United States, the 
extiemes of both heat and cold aie too great The next type of shad- 
ing, indicating good climates but not the best, suiiounds the daikest 
shading m Euiope and North America, and is found also in Japan, 
cential Aigentma, pait of Chile, a southein section of Australia, and 
a tiny bit of the southern tip of Cape Colony in South Afiica Japan 
IS too hot and humid in summer, but duiing the rest of the year the 
climate is admiiable This is the only part of Asia wheie cyclonic 
stoims gue rise to frequent changes of weather Sibeiia has some such 
changes, but they are not frequent enough, and m winter they are far 
too severe In Japan the changes help greatly in making the climate 
good for both man and agiicultuie The parts of Australia, Aigentma, 
Chile, and Cape Colony having the best temyoei atures and rainfall do 
not have enough variability because they he in latitudes lowei than 
those where cyclonic storms are frequent Moreover, both Chile and 
Cape Colony sullei from dry, monotonous summers Only m winter 
do they have even the edges of cyclonic distiiibances, but both are 
benefited by neai ness to gi eat oceans fiom win ch come health ful winds 
539 The pails of the woild with unfavorable climates, that is, the 
paits wheie we should expect low eneigy, high deathrates, and low 
efficiency, aie far larger than those with good climates, All legions 
that aie steadily warm thioughoul the year, oi that have long peiiods 
of extreme cold, stand low in A537 This is partly because cyclonic 
changes of weather are raie or unknown in such regions, especially in 
the warm parts Even when the occasional severe cyclonic storms 
known as huiiicanes come to warm regions, they do not bung much 
change of temperature In the cold noithein legions of Asia and 
North America, on the contraiy, the few cyclonic stoims often bung 
changes of temperature so severe that drey do much harm One of the 
suipiismg features of A537 is the way in winch the climate deteriorates 
horn the North Sea inland to Sibciia In North America a similar but 
milder deteiioiation toward the inteiior is seen, but the Gieat Lakes 
paitly neutralize it over a large area, and cyclonic distuibances are 
much more frequent than rn the interior of Asia. The extremely conti- 
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ntntal climate aiibing fiom the size of Euiasia leads to thiee handicaps, 
namely, (i) gieat seasonal extremes of tempeiatuie, (a) long, seveie 
pel locls of di ) ness, and (3) scaiciiy of c) dome dianges of weather The 
high atniospheiic picssuie which pier ails over Euiasia in winter almost 
picicius {)dunic distinbances fiom sweeping acioss the continent and 
thus bunging the benefits ■which they give to Nebiaska or Albeita 
When stoims do penetiate to the fai inteiioi, especially in the spang 
and fall, they aie likely to be of the bluzaid type with tcriible winds 
and bitter told In sunniicr the conditions aie much better Even 
then, houcnei, the vast size of the continent pi events laige parts fioin 
getting much ram 

5 pi CoMi'VRisoN or GrocRApnic Distribution of Climate and 
Heai rn In both the United States and Euiope the geographical dis- 
tiibiitioii of health, as indicated by the deatliiatc, is almost the same 
as tliat of climatic efficiency. The health in the United States is shown 
111 A540 where heavy shading indicates good health and 1 datively few 
deaths I he map is based on msurance statistics, thus laigely eliminat- 
ing the dfett ot uibani/ation and industry Its geneial lesemblance to 
the map of climatic efficiency is obvious Nevertheless, the influence ot 
urbanization is evident locally It accounts for the fact that, although 
the states fiom New Hampshire and New Jeisey to Illinois and "Wis- 
consin are among the best parts of the woild climatically, they have 
Ingher deathiates than the agiicultuial states faitlier west The lesem- 
blance of the maps of climatic efficiency and health in Euiope (C and 
D5 pi) IS even closer than in the United States. Note the heavy shading 
around the Noith Sea, and even the small lesemblances such as the 
bulges tovaid the Baltic and Black Seas and towaid Italy 

5U Outside of the United States and Europe the agreement be- 
tween health and climate is also close For the world as a whole, how- 
ever, tlie data for deaths aie too scanty to peiinit an accuiaie map 
We know, however, that continental inleiiois tend to have higher 
deatlirates than coastal regions with similar conditions of altitude, 
latitude, and economic development. We also know that lowland 
tropical regions and hot deseits generally have deathiates more than 
twice as high as those m the moie-favoied climates. In tiopical high- 
lands, however, and m places such as Hawaii, on the edge of the tropics, 
and fully under tradewmd influence, the deathiate falls much lower 
than in the tiopics as a whole On the whole the vvoild map of cli- 
matic efficiency (A537) is also a fairly good map of health Each of 
Its four darkest paits is a region wheie the deathrate is relatively low. 
Among the countries with climates having the second giade of shading 
in A537, Argentina, Uruguay, and especially Australia rank well in 



GEOGRAPHIC distribution OF CLIMATE AND HEALTH 34 S 


health The absence of serious congestion, the compaiative prosperity, 
and the relatively slight development of manufacturing all help in this 



As 40— Climatic Efficiency in the United States. 


respect. Japan does not stand nearly so well, although it is ahead of 
its neighbors on the mainland and farther south. The great density 



Bs 40— Health in the United States per Lite Insurance Statistics 
(Percentages o£ average for whole country ) 


of population and lire poverty of the masses of the people help to keep 
the deathrate comparatively high. This is presumably still more true 
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D 540— Health m Europe. (Standardized deathrates) 
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of China, although statistics aie scanty. At the other extreme, all the 
most lightly shaded areas of low climatic efficiency also have high death- 
rates unless some factor such as the recent immigration of especially 
vigoious people causes impiovement, as in noithein Austialia 

542 Disease and Hygiene in Relation to Climate. I, Diseases 
of Especially Favored Climates Leaving diet foi discussion in a later 
chapter, let us consider the pait played by disease in deteimmmg the 
efficiency with which people work The great majority of diseases dis- 
play a stiong geogiaphic variation in fiequency and viiulence. Some 
belong primal ily to cold seasons and cool climates, otheis to hot sea- 



A54.2— Deaths from Metabolic Diseases in the United States 


sons and warm climates. In general the most deadly diseases and the 
ones that most reduce people’s ability to work belong especially to 
waim climates Nevertheless, C A. Mills has shown that deaths from 
degenerative diseases such as diabetes and many diseases of the heart 
are most numerous in highly stimulating climates which in general are 
healthful They have a geograp|ncal distribution the reverse of that 
of deaths from most diseases Theiefore A542 has been shaded dark 
where the deathrate from these diseases is low in older to bung out 
the fact that the paits of the country which are most favoiable for 
health in general (B540) are unfavorable in lespect to these diseases 
The degenerative diseases arise laigely horn overexeition of the organs 
which they affect. A stimulating climate, especially one with many 
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storms and sudden cold spL’lls, appaiently causes such overexci tion. It 
also fdMUs the development of manufactunng, city life, and an in- 
tensely ai m e social system The stiaiu and stiess thus induced may be 
even nioie luipoitant than the diiect effect of the climate in pioducing 
dc'gent latn e diseases Diseases of this Lind are less common in the aiea 
of high climatic efficictity around the Noitli Sea than in the noith- 
castciu and ceiitial United States This seems to be associated with 
the fact that ihangcs of weathei and the general intensity of life are 
not so seveie tlicie as m the United Stales and southein Canada The 
Noith Sta type of clmiatc ajipeais on die wdiole to be the besi for pio- 
longed. usclul economic activity That of the noithcin United States 
favois activity of a inoic alcit but pcihaps less peisistent type. 

5li W'C \ti 20^ 
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5J3 II. Discusi’s of Diy Climates Each season and each mam type 
of climate has its own chaiactciistic diseases wdiicli dimmish human 
efficiency. Diseases of the lespiiatoiy oigans, aside fiom tubeiculosi.s, 
are much mote fiec]uent in winter than m summer, and m dry months 
tlian ill moist Diseases of the digestive organs show the opposite con- 
dition, being pievalent chiefly m summer The geographical distri- 
bution of these diseases accoids witJi the seasonal distiibution In 
the dry, waiin Southwest, even among people who have lived theie all 
tlieii lives, epidemic and contagious diseases, including tuberculosis, 
account fui a laigei peicentage of the deaths than in the coolei Pacific 
Coast and Noithcast (-A.543). Diseases of the digestive oigans show a 
similaily unequal distiibuUon, but diffci cnees between legions aie less 
extreme. Respiratory diseases of tire nose> throat, and lungs are like- 
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wise most common m the southwest, but the far not them states suffer 
almost as much On the other hand, diseases of the neivous and cir- 
culatory systems vaiy in the opposite way, then pcicentages being 
lotvest in the less stimulating diy oi waim climates, and highest m the 
stimulating climates wheie the geneial deathrate is lowest 

544 Insurance statistics agiee with A543 in showing that, in spite 
of the common opinion to the contiaiy, lespiiatoiy diseases aie espe- 
cially characteristic of diy climates The outdoor life there is un- 
doubtedly a great blessing, but the harm done by dust is probably far 
greater than is commonly realized This is illustrated by Table 17, 
showing the relative number of deaths fiom tuberculosis per 100,000 
peisons among special classes of adult Englishmen, some of whom work 
in dusty occupations The dust tvhich quaiiymen breathe seems to 


TABLE 17 

Deaths from Tuberculosis among Adult Englishmen 


Farmers 

57 

Limestone workers 

129 

All Englishmen 

roo 

Slate quarry workers 

220 

Granite workers 

127 

Sandstone woi kers 

415 


explain why they suffei badly fiom diseases of the lungs This helps 
to explain why diy legions and deserts have especially high deathiates 
and tend to be backwaid in civilization Madiicl in Spam, Johannes- 
buig in South Africa, Allahabad in India, and Mexico City aie cities 
with diy climates and peculiaily high deathiates In Chile, Spain, and 
Palestine the deathiates are exceptionally high in piopoition to the 
average temper atm e All these have long diy seasons duiing which 
the an IS repeatedly filled with dust In places like Cano the dust 
consists largely of pai tides of quartz fiom the desert This is the kind 
which gives the workcis in sandstone quairies an especially high 
deathiate 

545 III Tiopical Diseases and Inefficiency Diseases appear to 
leduce man’s ability and inclination to work more stiongly in tiopical 
counliies than elsewhere There the deathrates fioni epidemic and 
contagious diseases and fiom those of the digestive oigans often use to 
high levels Such countiies suffer teinbly fiom malaiia, the more ma- 
lignant types of dysenteiy, filariasis, hookwoim disease, yaws, and vaii- 
ous other diseases which aie almost unknown in better climates The 
haim done to human health and efficiency by these diseases and by 
soies due to insect bites and minoi infections is one of the major 
human pioblems Malaria is especially potent in reducing man’s eco- 
nomic value, and also his comfoit and happiness It prevails only 
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%vhcrc tliiiiatc and ilIicI fa\oi mosquitoes of the genus Anopheles and 
certain paiasites wliuh they cany 'llie most dangeious mosquitoes 
and baitciia aie hugely conlmed to low latitudes Milder foims live 
111 Mediteiianeau and otliei subiiopical countiies, but a few occur 
failhei nmtli In tiopual clnnalcs, vast nunibeis of anopheles mos- 
quitoes bleed in stagnant pools and in the damp hollows among the 
trees oi giass hi India, neai the end of the lainy season, a gieat wave 
of inalaiia eaiiscs the deathiate to use shaiply in November and De- 
cember when coolei weathei would noimally cause a decline It 
icndtis nnllions ot people unlit loi woik foi weeks 

5p) CiniAii. AM) Iroi’icvl iNuaiA Tiopical inefficiency is one 
ot the WO) Id's most tioulilesome economic pioblems. No one questions 
Its toimeciioii with (lunate, bttt tlicie is consideiable disagreement as 
to how lai the conneetton depends upon climate diiectly and how far 
inducttly tliiougii lace, diet, paiasitic diseases, hygiene, sanitation, and 
social and political customs So fai as tiopical inefficiency is a dnect 
ellect oL chinate, the mam icmedies may be an -conditioned houses and 
fiecpient tups to the seacoast oi mountains So far as the indnect 
clfects of climate ate touceiued, the best line of attack presumably lies 
ill inipioving people’s diet, eiadicating specific diseases, and introduc- 
ing good sanitation and hygiene It is haid to say whether dnect oi 
indiictt ellects aic mote impoitant The situation is like that of ciops 
The 5ic‘Id of a ciop is cettainly inHucncetl gieatly by the weatliei, but 
it IS also mlluericed b) soil, insects, parasitic diseases, and the skill and 
thoioughness with which the soil is cultivated 

Numetous expei iments indicate that among healthy people 
living peimanently m the tiopics the composition of the blood and the 
gencial iiuictiomng ot the physiological system differ slightly, but 
systeniaiically, horn those ot people in cool climates In general the 
process of met aboil sill, wheieby food is changed into heat and move- 
ment, IS less vigoions m the tiopus than in more stimulating climates, 
and the geiieial le\el of actuity is iclalivcly low Tins apparently 
means iiuicased susceptibility to many diseases, at least among white 
pcojjlt', while tlie ability and especially the inclination to woik 
diraimsh 

548 Tiopical natues are piobably less susceptible to tiopical dis- 
ease than white men, but they seem to become tired more quickly. 
In fact they appeal actually to be "bom tiicd ” Indnect evidence of 
this is found in the fact that in the United States, foi example, people’s 
length of hfe \aiics according to the season at which they aie born 
Diiect ccidence is found m the fact that white people boin in tropical 
and scim-tiopical Queensland do not live so long as Australians born 
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in othei provinces or in Gieat Biitain This is tiue even among 
Queenslandeis who migrate to other paits of Austiaha and spend 
much of their lives theie Thus we conclude that the inefficiency of 
laboi, which does so much to keep the tiopics backwaid and unpro- 
ductive even in legions such as Java, is paitly an inboin characteiistic 
due to the climate Of couise, it is also due to the effect of climate 
later in life and to the diet, diseases, and social customs to which 
people are subjected throughout life White people in the tropics 
can piotect themselves against deficiencies of diet and against disease 
They cannot, however, escape so easily from the diiect effects of the 
climate, especially if they aic boin in the tiopics Only m raie cases, 

, such as northern Austiaha, can they escape fiom the effect of living 
among people whose social system is fitted to tiopical inertia, rathei 
than to the advanced ideas of moie stimulating climates The im- 
portance of all these factors has been set well forth by an Australian, 
A Gicnfell Price, in White Settleis in the Tiopics, a book which 
might well be read as a supplement to this chaptei Much of the last 
two paragiaphs applies with diminished foice to the less favorable 
iion-tropical climates such as aie found in China, Central Asia, and 
the fat north 

549 Economic Value of Eliminating Disease ' The economic 
harm done by disease becomes especially cleai when we examine the 
results of its elimination For example, at Baoe-Baoe m the island 
of Celebes practically every European used to be frequently in- 
capacitated by malaria In the Dutch military encampment half of 
the force was often on the sick list Out of an aveiage of 350 people 
in the civil infirmary and the piison, 20 died each month In 1922 the 
draining of swamps and the building of sewers, gutters, and privies 
promptly reduced malaria to one fourth its foimei amount Previously 
the constant lepetition of malaiial infections, especially in childhood, 
had given all the native cliildien enlarged spleens, and had made 
practically all the adults anemic and inefficient Aftciwaid, only 
13 pei cent of the childien had enlaiged spleens, and the older people 
worked with a cheerfulness and vigor previously unknown Sibolga 
in Sumatra was made piactically fiee fiom malaiia by keeping rattle 
between the mosquito-mfested area and the city, the cattle attracting 
the mosquitoes Panama is a widely knoivn example of tropical 
sanitary improvement Sanitary work theie has leduced the deathrate 
by one half in the cities of Panama and Colon It has made it pos- 
sible for white people to live in the caiefully protected Canal Zone 
with little fear of the ordinary tropical diseases But the effect of 
such work must not be exaggerated The deathrate in the two cities 
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at the ends, of the Panama Canal is still twice as high as that of the 
Noith Sea countiies and the United States Americans still find the 
climate tlieie both cncivating and trying Eveiy year large numbeis 
of them are still invalided home 

550. Nontropital countiies with long dry seasons and much waiin 
weather also suffer fiom inalaiia This is tiue no matter whether the 
ram comes in winter, as m Spain, Italy, Giecce, and Tuikey, or m 
summei, as in China, southern Brazil, and northern Aigentina In 
vast aieas from a cj^uartei to a half, or even thiec fouiths, of the 
inhabitants aie infected with the disease even now, or at least have 
had It dining diildhood Malaria saps people’s eneigy for a long 
time It keeps leciiumg at intervals of months 01 ycais, even without . 
a new infection It has a special tendency to cause people to be 
mentally as well as physically ineit In tiopical countiies it often 

takes highly virulent foims and is 
fatal m a shoit time In the pics- 
ent centuiy gicat progicss has been 
made in eliminating malaria fiom 
the chiei tiopical seaports and m 
the aicas where Europeans and 
Ameiicans cany on plantations 
Ncrcitheless, both tiopical and oir- 
ental countiies still suffer terribly. 

551 The pioblem of diseases 
earned by insects is gieatly compli- 
cated by modem transportation. 
Foi example. Anopheles gambiae 
IS considcied the most dangeious of malaiial inosiyuitoes Its principal 
home IS uoiiical Afiica, where it canies a sciious and often fatal type 
of malaiia Until i(J5o this moscjuito was unknown west of the 
Atlantic At that time, howevei, it was earned to the city of Natal 
m Bianl, ajjpaiently by Fiench airplanes or by fast destroyers which 
weie woiking m connection with the establishment of a French 
auivay' between West Afnca and Brazil Helped by the prevailing 
tradewinds the mosquito had spiqad inland by 1939 to a distance 
of 300 miles or more (A551) The tradewinds have carried the 
mosquitoes to the west and northwest, but not to the south As a result 
seveie epidemics of the kind of malana earned by the gambiae 
mosquito hare bioken^out In one icgion 200 miles fiom Natal there 
weie more than 511,000 cases of malaria 111 193^ hloie than 90 per cent 
of the population weie affected, and in ccitaiii chstiicts 10 per cent 
died. So teirible was the epidemic that m. some regions crops weie not 
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planted and die pioduction of salt, the chief expoited jnoduct, was 
gieatly reduced because of lack of laboi Some entiie "villages weie 
abandoned. In 1939, because of this mosquito, neaily eveiy peison 
in the affected aieas was on government relief, 

552. Another disease of similai baneful chaiactei is caused by the 
hookwoim This also is confined laigely to fanly ivaim countiies 
The woim lives m the mud, and enteis the foot thiough the poies m 
the baie skin The extent to which such diseases 1 educe human 
piodiicnvity is astonishing In Egypt, moic than half die laboiing 
population IS infected with hookwoim, in the Malay Stales Go pei cent, 
m Biitisli Honduias yo pei cent, m Sumatia and Java go pei cent in 
some regions, and so on foi almost all tiopical countiies The Rocke- 
feller Foundation cslimates that well ovci half of the woild’s two 
billion people live in aieas wheie hookwoim disease is pievalent Half 
the people within the tropics piobably suffer fioni the disease at all 
times, and many otheis have it occasionally It stunis the giowth of 
childien, letaids then mental development, and makes adidis anemic 
and incompetent The impiovement that follows its eiadication is 
spectaculai In Costa Rica, 66 laboieis befoie being tieated for hook- 
woim noimally cultivated 563 acies of coffee monthly After tieat- 
ment they cultivated 750 acies without any greater fatigue In India 
the amount of woik inci eased 20 per cent on one estate and 50 per cent 
on another, and on both was of better quality than before the laborers 
weie treated Repoits from British Guiana indicate that the efficiency 
of the laboieis employed by one company mcicased fiom 25 to 50 
per cent after measures to eradicate the hookwoim weie put into 
operation 

553 Reliance of Tropics on Cooler Climates Such mitigation 
of tiopical diseases occuis only when energetic people fiom the cyclonic 
types of climate (Plate 1 ) go to the poorer climates Effoits to ovei- 
come disease lelax as soon as the influence of these people is leinoved. 
Taking the tiopical and other unfavorable climates as a whole, the 
improvement in health duiing the last two geneiations has been fai 
less than in the cyclonic climates There is reason to think that not 
for many generations, if ever, will the diseases of tropical icgions be 
eliminated as fully as those of the better paits of the woild It is 
haidei and moie expensive to combat disease in poor climates than in 
good, and the vigor for doing this is less Thus disease joins with 
diet and social conditions in emphasizing the contiasts 111 human 
efficiency which arise as the diiect or indiiect effect of climate All 
sous of effoits at impiovement suffer from tropical ineitia just as do 
efforts at better hygiene. 
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r,5j Ttsis 01 iiiF lUsR- Ghr.rvi'hic Pattern. The degree to 
wliuii llic bj-iH patlHii ul cumomic geogiaph) is set by climatic 
clliticnn. 01 b) otliei laiuns riith a similai geogtapliic distiibution, 
can 1)1 listed 1)\ maps ot the United States, Euiope, and the world 
'Ihose oi Euiope show dimatie cllccts with especial clearness because 
the) aie based on a louipaiatuel) stable, long-settled, and nonmigia- 
tni) population whuh has had time to become well adjusted to the 
lotal geogiajiln In the United States the advantage of tinifoim 
statistus (ovtiing a huge and \aiied aiea is paitly offset by the 
newness ol tlie tounti) and the niigtatoiy chaiactei of the people 
whidi jiuM'iHs the geogiapliR fatiois bum being so dominant as m 
Euioiie dVoild niajis aie at a ilisadvaiitage because statistics aie 
staiie, nnudialile. oi absent m many itgions, and the mctliods of 
toilet ting tlu'in \ai) gieath 

Jiff i»(ls of Dist ttSt' a? a Moastne of Mental Alt') tnoi'i Among 
the matn jmssiblc tests ot geneial piogiess and of the kind of alert- 
ness that makes Imsmess hum is the taie with which causes ot death 
cUe letoided Akhongli many factois cooperate in this matter, a 
map shtiwing the itegice of taie is closely snnilai to one of 

dniiam dfiittncs (V')l") telephones (Brjr,-,) The lesemblance 
betsveen A and B;,-,-, is leinaikable, but neither map icpresents the 
cause ot the jieiuliai leatuies ot the othei The maps are alike 
betausc both aie mflueneed by the same basic climatic causes 
In the most atUamed pans of the United States piactically all the 
dc.ith leitifuates sent in bj jilissitians state the cause of death In 
backwaid states many ceitificates give no cause of death, oi only an 
iinsatisfat loi) one llie leasons for this include pool education, 
staiLit) of physicians, jicneity suili that people die without the at- 
tendaiKC of physicians, lack ot hospitals, and so on A single efficient 
offiiial may laise the level in Ins state cjuilc maikedly. None ot these 
other hutms. howevei, can mlliicme the climatic map, foi that is 
based on e\aH weaihei leenids On the othei hand, climate and 
weatliei toiistantlv mlluence people’s feelings, thus alleiing their 
ability and inclination to woik The degi'ec of efficiency thus arising 
inHuences the amount and kind of education, the degiee of pros- 
perity, and the svay in wdiidi medical work is earned on Countiies 
with meagei natuial icsouiccs may stand high in efficiency and gen- 
eial piosjJLUty, as do Noiway, Uemnaik, Sw'lt^el land, and especially 
Iceland, bul no countiy with an unstinuilating chmate does so 

yyl) Ag>ii ulliDiiI Intotni' The aieiage income among the men 
at woik on the taims is a good measuie of agiicultural piospenty In 
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B 555— Telephones per 100 Persons, 1939 
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Eiiiope (A’-j’-jB), the genp aphiLal clisUibution of income agiees closely 
With tliat of climatic efficiency (Cljfo) The income per man is 
high aunind the Noith Sea anti cleclmes outwaid m all cliiections 
Heie, too, oihei fattens as well as the direct effect of climate on man 
must be consickied llie climate which is best foi human efficiency 
both mentally and physically is model ately good foi the soil, and 
departs only a little horn the type that has become best foi agncul- 
tuie Good ciops help people to have a good diet They also, as we 



A556— Eslimated Annual Faini Income per Man on the Farm in Europe Expiessed 

in Dollais, 1929 


hate seen, pioraote good methods of cultivation, which in turn m- 
ciease jiioductiiity still nioie. Anothci factoi is that moie land is 
cultivated per man aiound the Noitfi Sea than, in countiies such as 
Spam, Greece, 01 Russia This is paitly because the people are more 
efficient, but also because the long dry summers of Spam and Greece 
and the \eiy cold avinters of Russia slioiten the season during which 
crops can be planted, and set limits to the amount of land one man 
can handle Thus many factors cooperate in producing A556, but the 
final pattern is stiikingly like that of climatic efficiency. 

557 In the United States faim income (A557) does not follow 
the climatic jiattern so closely as does the aveiage income from all 
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sources (B557) The strongest clepaiture of agricultui al income fiom 
the climatic pattern is seen m the heavy shading fiom Iowa westward 
Chmatiially that pait of A'g,7 is not tpiite so favoiable to both man 
and Clops as tlu' moie lightly shaded ,uea directly east of it Its 
farmens get a laigc income hetaiise population is spaise, the faims are 
large, and vast aieas of level plains and iich soil join with a diy 
climate to encouiage the use of efficient machines so that one man’s 
vvoik cuhivatts a huge aiea Iiiigation m the western states also 
laises the ini ome pei man Putting togethei all kinds of income, and 
including ycai, ol dm liiglmst and lowest piospeuty, we find that the 
resultant maji (B",77) tloselv lesembles the map of climatic efficiency. 
Souiliein New I'ligland, New Yoik, New Jciscy, and Delawaie on the 
Atlantic Coast, and Caldmiiia on the Pacific, have an aveiage income 
above $(100 jiei jieisoii IV'joming and Nevada stand high because of 
niimug nulustues, as do the slates fiom Pennsylvania to Illinois be- 
cause of niauutac tilling. The low income of the Dakotas and the 
South IS noticeable 

558 lulomolnh s, Trie phones, and Geiicnil Pw^[>enty The niim- 
btr of motoi v elm Its m a countiy gives a good idea of the economic 
status (■'Vjho) 'lelejihones give a still bcltci idea Their number 
m comjjauson with the jiojmlation docs not stand low in cities m 
such a way as docs the nuuibei of automobiles In the United States 
there aie fiom lo to jo niotoi vehicles foi evei-y 100 peisons, and 
the whole population could iide at once In Australia and Canada, 
if each cai, mt fueling buses and ti ticks, earned 4 to 6 people, it would 
take 2 tups jiei cai to lauy everybody, in Cuba, taking 5 people per 
cai, the numhei of tups would be about 20, in Russia 50, in Japan 100, 
India 400, and China 2,000. With telephones thcie is a similar differ- 
ence Huiidietls of luillions of people in China, India, Java, and 
other tountiies have nevei used a telephone, wheicas in the United 
.States and CAnada the iivc}age pcison, counting all ages in all patts 
of the tonntiy, holds about 250 telephone 1 onveisaiions each yeai and 
mail) jK'ojde holil thousands Such conditions agree with W’hat would 
be oxpcitcd fiom the map of climatic efficiency (A537) with ns heavy 
shading in the Uintecl .States, southcin Canada, western Europe, Aus- 
traha. New Zealand, and the part of South America in the latitude of 
Buenos Aiies and Santiago A telephone map also agiees with the 
climatic map in having low aieas m tiopical regions, deserts, and the 
mteiiois of all tontinents except Noith Ameiica 

559 Oil the othei Iiand, automobile and telephone maps disagree 
with the dtmaiic map 111 nnpoitant icspects For example (1) the 
more backward pans of the woild show a contiast between the coast 
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and die mteiior ivliich is not evident in the climatic map. One leason 
IS that automobiles aie bi ought to the othei continents by sea fiom 
the United States and Europe Anolhci is that centeis of commerce 
tend to be located on seacoasts, and those aie the places wheic both 
telephones and automobiles arc most used Except in Noiih America 
and Europe roads fit £oi automobiles aie largely confined to legions 
within a few hundred miles of the coast (a) Another notable fact is 
that although Japan has relatively moie motor cais and telephones 
than China, it has lai fewer than one would expect fiom the map of 
climate Japan is so densely populated that theie aie two people for 
eveiy acie of cultivated land The fauns aie so tiny that the gicat 
mass of the people cannot accumulate the laige suiplus necessaiy for 
automobiles oi even telephones (3) China has 1 datively fewer cars 
and telephones than India, although the climate, and the character ' 
and industiy of the people, would lead one to expect nioie. The 
piesence of the British m India accounts for this, they own most of 
the cars and do much of the telephoning (4) The United States and 
southern Canada have fai moie motoi cars pei capita than western 
Europe, even in sections wheie the climate is by no means so good 
as that aiound the Noith Sea The diffeiencc in telephones, how- 
ever, is not so gieat Seveial conditions cooperate in pioducing this 
result Latge fauns, abundant natural resouiccs, and the oppoituni- 
ties of a new country not too densely populated have helped make 
Noith Ameiica so prosperous thkt a majority of the people can 
afford cars as well as telephones Moieovci, gicat numbeis of people 
can afford to turn in their old cais for new ones before the old ones 
are worn out. This provides a great supply of cheap but still efficient 
cars for poorer people. In foreign lands there are few of these cheap 
cars, for the oiiginal purchasers tend to keep their cais till they are 
worn out Another mipoiiant point is that m the United States 
abundant supplies of petioleum make it relatively inexpensive to lun 
the cars. These conditions and otheis have stimulated mass pioduc- 
tion and thus biouglit down the puce of cars The situation is like 
that of wheat and coin Wheie the natuial conduicrns aie especially 
favorable, people are most stimulated to develop new methods In a 
poor country, such as China, with a small market for cais, and with few 
loads and expensive gasoline, the mass pioduction of cais is not 
feasible 

560 In the United States the numbei of automobiles 111 piopoi- 
tion to the population (A560) shows an mtciestiirg combination of 
the general climatic pattern with featiiics due to cities, mountains, 
lace, and migiation In countries ol this soit, wheie even the poor 



558 


lilL lUSIC gi^ographic pattern 


can have autniuolnlcs, iiiottn veliitlcs aic decidedly nioie nuineious in 
luud disuuts than in cities New Yoik City, loi example, has only 
11 tais loi eveiy loo people, but the lest of New \oik State has ay. 
The state as a nliole is so tiiilied that it has only 20 inotoi vehicles 
pet 100 peoiile, whcieas Kansas, bung 1 datively a imal state, has 51. 
Many iv ell-to-do city people find that it costs less to hue taxis than to 
keep tais of then own Many poot city people tdio would need cats 
and be able to keep them in the country do not need them and cannot 
pas foi gaiage space 111 the city In .^5(10 the laige cities fioin Boston 
to Baltiinoie and Pittslungh leducc the number of automobiles, so 
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that the number of cats pei loo poisons in Massachusetts, New Yoik, 
and rennsyli aiiia is only ly 01 20— less than in noilhcin New England 
01 the Middle \V''est In Illinois the piesuice of Chicago 1 educes the 
mimbei of cais to 2‘) pei 100 people, in coiiipaiison with 28 in Indiana 
and 29 in Iona The Pacific Coast, howecet, wheie distances are gieat, 
space is abundant, and the genetal degiee of piospeiity is high, has 
32 to 43 In poor countiics such as Spam, on the contiaiy, wheie 
only the n ell-to-do can alToid automobiles, piactically all the motor 
vehicles aie ouned in the utics The effect of mountains with tlieir 
poveity and pooi loads is seen in the noithwaid bulge of the lightly 
shaded aica of few cais in the Appalachians and m a band of lelatively 
fcwei cats along the Rockies. Picsuinably the effect of the Appa- 
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lacliians would be clearei weic it not for a lacial factor The presence 
of coloicd people reduces the number of automobiles in the South. 
Recent nngiation, tourists, and winter residents and the prosperous 
winter vegetable and fruit industries give Florida a lemaikably large 
number of cars in proportion to us population, especially in the fat 
south Level plains, good soil, vigorous people, and the wide preva- 
lence of agriculture raise the number of automobiles in the piaities and 
Gieat Plains California leads the world m the number of its cars 
both because its climate is healthful and pleasant and because of its 
natural wealth, intensive agiicultuie, and the kind of people who 
have migrated there. 
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561 The automobile maps of the world and the United States are 
significant in that they illustrate the way m which various factors 
combine to determine geogiaphic distribution The climatic factor 
determines the main outlines. These are modified, howevei, in many 
ways, and are sometimes completely obliterated, as in India’s superior- 
ity over China The more caiefully such maps are studied the more 
clear they make it that, although the pattern of economic activity 
all over the world is pnmaiily based on climate, its final form is due 
to the combined influence of many factors 

5G2 Dist)ibution of Professional People and General Cultuie. An- 
other evrdence of the economre activity and general progress of a 
country is the percentage of professional people. A poor country 
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cannot snppoit many tloctnis, law>cis, cnginecis, clergymen, teacheis, 
artists, inusuians and so foith A.^fia nulicatcs that the distiibuuon 
of -sudi people in the United States follows the climatie palteui in a 
gcncial wa), but is consuleiably iiiocli/icd by otliei factois. Recent 
rmgiation, foi example, has laised the peitentage of piofessional peo- 
ple in southcin Floiida and the Southwest The high pcicentage in 
Califoinia is laigely due to the attiaction exeited by the pleasant 
climate on prisons seeking health, lecieation, and a home in old age 
California’s piospciity enables an unusual nuinbei of such people to 
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find svoik 111 Coloiado the mining industiy and scekcis after health 
swell the ntimhei of piofessional people In Utah, Moi monism may 
have something to do with the laige numbei The piesence of 
Negiocs depresses the piopoilion of piofessional people in the South- 
east Gieat cities, on the other hand, tend to laise it in the northeast 
and California The high figure for New Yoik State, 6 o pei cent, is 
laigely due to New Yoik City 

",63 In Europe the map of professional people (A563) confoims 
closely to the basic climatic paticin, with a high center aiound the 
North Sea The Greeks and Bulgarians, hovvevei, piovide exceptions, 
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for they often report themselves as lawyers, physicians, and teachers 
even when they do not practice these professions Switzerland stands 
higher than its neighbors for quite a different reason, namely, its 
general attractiveness as a place of tesidence for libei ty-loving people, 
and its position as headquarters of the League of Nations Russia is 
omitted in A563 because its statistics are so unlike those of other coun- 
tries The lesemblance of the geographic pattern of professional 
activity to that of climate in Europe is especially inteiestmg because 
each country there has settled down to an economic condition more 
fully in harmony with its enviionment than has yet been possible in 
the United States Many other maps, not published in this book, 
show the same climatic pattern 111 economic conditions 

564 The General Economic Pattern In explaining the wide- 
spread similaiity between economic and climatic maps, the starting 
point must be the direct influence of climate upon man’s physical 
and mental activity This is supplemented by the indiiect influence 
of climate upon health through diet and disease In the especially 
favored paits of the world die vigor which thus arises enables the 
faimci to cultivate a fairly laige area The climate also favois agri- 
culture by insuiing a reasonably steady return foi honest labor This 
encouiages the fanner to impiove Ins ciops and animals Among 
people m general all these conditions encourage inventiveness and 
initiative both by making people alert and active and by providing 
conditions under which inventions and othei new ideas prove profit- 
able All this gives a great stimulus to industry and helps it to make 
progress. Cheap and inefficient labor sometimes, to be suie, causes 
industiies to be most piofitable in lelatively pooi climates, but 111- 
dustiies leqmiing much skill have special need of the kind of alertness 
and activity found in the more stimulating climates and among well- 
fed, healthy people 

565 Effect of State of Civilization on the Basic Geogial>hic Pattern 
The geographic pattern of economic activity, it should be most caie- 
fully noted, varies according to the stage of civilization The climatic 
conditions which are best for the health and activity of naked savages 
aie by no means the best foi people like ouisehes who have gone far 
111 mastering nature Even for the ancient Gieeks and Egyptians the 
best climate was not what is now best for us Although highly civilized, 
those early people had no stoves, furnaces, window glass, or even fire- 
places and chimneys They lacked the facilities which enable us to 
have waim, light rooms at all seasons Nor could they make cheap, 
warm clothing in any such easy way as we can. Hence the best climate 
for them was warmer and diier than for us, and the bioad geographic 
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pattern of economit actuity uas diffctent fiora wltat it is today. 
Jn tlic past this paUciii has also been dilleient because climate is 
subject to pulsations which souietinies last many cciUuues Foi 
example, at the time of William the floncpieior and foi some cen- 
tinics theioaftei, the siimmcis in England weie waim enough so that 
wine-makmg was a welhi ccogni/cd occupation Diuing the nineteenth 
centui) no such thing was possible because the summeis weie so 
cool that giapes seldom ripened In the same way ancient Egypt 
and (heece appeal to have icached then highest levels of economic 
actiiity dining centtmes when the lamfall was lelatively abundant, 
and the climate moie \jiiable than now and raoic like the type that is 
most f.uoi<it)le to people with oui kind of eivih/atton. Thus the 
nuini conclusion of this chaptci is that aonomir atlivtly tends to hr 
irientnt in the paUs of the waild whae the dmiate most neaily ap- 
pumthes the optmuni pn the stage of civilization with which we 
happen to he dealing 

r,f)() In spue of Its nnpoi tame climate is only one of many factois 
that cleteinmie the geogiapluc distiibution of economic activities. In 
any gueii cliinatie legion the sniallei details of distiibiiiion aic gov- 
erned by Such fattois as soil, metals, fuels, wateipowct, good haibms, 
easily tiaveiscd \alleys, bioad plains, high mountains, and puiely 
human actions such as the establishment of an inclusuy in one valley 
lathei tlian anothci Moieovci, migiations intioduce many featmes 
which aie not what would be expected horn climate alone Nevet- 
iheless, even with the woild's piescnt highly vaiied types of civilization, 
the gencial distiibution of human aleitness, vigor, and economic 
activity confoims lathci closely to the climatic pattern The final 
jiattein, that is, the laith’s ugionnl gcoguiphv, is the lesull of the uileu 
play between the hasu chmatu pattern and all the patterns set by other 
fadois, 
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FOOD AND DIET 

Chapter XXIV 

ECONOMIC GEOGRAPHY OF FOOD THE CEREALS 

567 Economic Importance of Food The pioducts with which we 
deal in economic geogiaphy may be classified as foods, fuels, law nia- 
teiials for manufacture, and manufactmed goods otliei than food- 
stuffs In the woild as a whole the foods aie by far the most ini- 
poitant Their inipoitance may be judged in -various is ays Foi 
example, the United States Bureau of Home Economics finds that 
families with living expenses— not incomes-of about $5,000 devote 
appioxiraately 20 per cent of their expcndituies to food, but scaicely 
5 per cent of Ameucan families live as well as this With lower 
expenses the percentage allotted to food inci eases lapidly. Among 
families whose living expenses aie less than 1 1,000 pei year, which 
means about half the families in the coiintiy, appioximately 40 pci 
cent of the expenditure goes foi food, provided that homegrown prod- 
ucts as well as purchases are included In many poorer families the 
peicentage uses to 50, and in the South, among tenants and shaie- 
cioppeis of both the white and coloied races, the value of food often 
uses well toward 70 per cent of the family expenses Even this, how- 
evei, is not the limit. In Japan, China, and especially India, as weU 
as in many other countiies of Asia and most countries of South Ameiica 
and Africa, food probably represents about three fourths of the value 
of the entire cost of living. 

568 Another evidence of the importance of food is the fact that 
even in a great agricultural country such as the United States food 
often accounts for moie than 30 per cent of the value of all imports. 
In Great Britain this percentage rises above 40 Again, in 1933, when 
financial depression was at its height, the sales in food stoies and 
restaurants in the United States amounted to 33 per cent of all the 
letail sales, whereas in 1929, a year of great prosperity, the percentage 
was 26. This illustrates the fact that, the moie prosperous a countiy is, 

363 
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the laigci is the peicentage of its income a\ailable foi othei things m 
addition to food. Tlie inipoitamc of food as an element in economic 
life hecomes even nioie evident when we consulci the wotk of cooking, 
'faking the woikl as a wliole, women ptohably devote moie time to 
cooking food than men do to laisiiig it The women have to cook at 
all seasons, wheicas the men do little wotk in winter or m the diy 
season In lelativel) iinpiogicssive coiintiies, such as Iran and Bolivia, 
It IS tloubtful whethei all othti occupations togethet lake one quartet 
fjf the woikmg time Moieovci, most of the othei woik is done in 
oulei to obtain mone) wheievvith to buy food 

569 RiyuisiiLs 01 A Goon Din Most of the woild's people live 
on a thei wlmh depaits widely Iioin the ideal Then health and vigot 
sulfet accoithiigly Ccitam physiological facts about food have much 
to do with the kinds of cio[)s laised in vaiions pans of the woild A 
good diet contains the following iiigiedieiits (1) taiboliydrates, (3) 
fats, (3) pioteins, (y) vitamins, (5) acids, and (6) mineials such as 
cakiiim, phosphoiiis, potassium, sodium, chloune, and boion Caibo- 
hydiates composed of caibon, hydiogen, and oxygen ate lepiesented 
mainly by staidi and sugai Fats contain the same chemical elements, 
but in a dilfeient fonn They aie found both m meat and in vegetable 
ptoducts such as olive oil and the yellowish little embiyos which foiin 
a small fiaction of each giain of com, oats, 01 othei cereal. The mam 
use of both caibohydrates and fats is to supply the body with fuel. 
The cat bon is ultimately "buinetl” in such a way that it supplies the 
body with heat and with the cncigv which enables us to move and 
work. 

570. Piotein IS a substance which contains not only caibon, liydio- 
gen, and oxygen, but also mtiogen It is found in almost pine foim 
in lean fish and, with moie 01 less fat, m lean meat and cheese It is 
also abundant, although in smallci piopoitions, m vegetable foods 
like beans and peas Piolein is essential to piovide the body with new 
tissues duiiiig the peiiod ot gtowth, and to icplace exhausted tissues 
111 adults It may also be consumed to finmsli heat and eneigy, or 
may be com et ted into fats, if it is moie abundant than is neccssaiy 
for giowth and leplaecmeiit. In piopoitioii to its weight, piotem 
furnishes the same amount of eneigy as caiboliycbates, but only about 
45 per tent as much as fats If tleiived ftom animals it can be almost 
Lompletcly digested and used, as can both fats and carbohydrates 
ftom a similai soince If deiived fiom vegetable sources, it is much 
Iiaidei to assimilate, and not much moie than 75 to 85 pci cent can 
be utilized .kn oidinaiv man engaged m modeiately active work 
reciunes about 4 10 41/2 ounces of protein per day and about 18 ounces 



COMPOSITION OF TYPICAL FOODS 


365 


of caiboliydrates, oi an equivalent in fats. Men who aie working 
haid lequiie more, and women, diildien, and inactive men less In 
gcneial, however, the diet of a region is pooi unless it contains not only 
sufficient carboliydiates or fats, but also about 30 pei cent of piotein 
so that there may be some to spate i^ it is hard to assimilate 

gyi The other thiee ingiedients of a good diet are needed only in 
small amounts, but are essential to good health Without vitamins 
iieithei man noi beast can tliiive, the young do not grow pioperly, 
and many kinds of disoideis appear Vitamins aie found in small 
amounts in piactically all foods except sugar, which is a puie hydro- 
carbon Only in certain kinds, however, such as green vegetables, 
fiuits, milk, and fresh meat, are they abundant. Acids, too, are 
needed Cuiiously enough they counteract the haimful acidity which 
appeals 111 the digestive tiact when theie is too much staich or sugai. 
They aie found chiefly in fresh fiuits 

573 Modem science has also shown that many minerals, foimcily 
deemed ummpoitant, arc essential to the best health Milk pioducts, 
some kinds ol meat, and legumes such as peas and beans contain com- 
paiatively laige amounts of mmeial mattei in piopoilion to then dry 
weight All Mnds of food, however, vaiy gieatly in this lespcct ac- 
coiding to the quality of the soil People’s health often suffeis because 
they eat bread and othei foods raised m poor soils, 01 because they use 
milk and meat derived fiom cattle which ha\e fed on glasses growing 
in such soils In general the soils of both high and low latitudes tend 
to be deficient in the moie essential minerals Finally, a good diet 
should be neither too concentrated nor too bulky The stomach 
functions best when it has a fairly geneious but not excessive bulk of 
material to woik on Foods such as biead or beans aie so concentrated 
that they need to be supplemented by othei s which have more bulk 
Primitive people such as the Eskimos and South Sea Islanders suffer 
seveiely fiom constipation and othei forms of indigestion when they 
give up their old diet and eat a conccntiated diet of imported white 
flour. In China and India an unduly concentiated diet leads to a gieat 
deal of constipation, with consequent headaches and sluggishness On 
the othei hand, an unduly bulky diet, such as the bananas 01 plantains 
of many tropical regions, is equally unfavorable Our problem in 
economic gcogiaphy is to find out to what extent and in what ways 
various types of regions get a diet which meets all these requirements. 

573 Composition of Typical Foods I The Protein Type Be- 
foie we turn to the geographical distribution of food pioducts, it will 
he helpful to gam some idea of the composition of various types The 
foods mentioned in Table 18 are arranged in 10 groups These are 
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TABLE 1 8 

Composition of Foods 

Solti Material {Dry Wciglil) 



A 

Pro- 

tein 

% 

B 

Fat. 

trf 

/o 

c 

Caxbo- 

hy'Urates 

% 

D 

Mineral 

matter, 

% 

E 

Vmount normally purchased to 
get 1 pound of solid cdiblo nia 
tenal after retiise and water 
have been reinov ed 

I Fish 

Fresh cod 

Fresh mackerel 

Canned silinon 

0>stcr# 

t»7 

6o 

St 

2 

23 

33 

1 1 

28 

6 4 

4 8 

7 I 

9 4 

8 6 

6 7 

2 7 

8 5 

2 '-Kgs 

5^ 

40 


3 8 

I 3 

Clae^e 

iS 

51 

4 

0 0 

I 5 

3 Meat 

Veal 

Beef 

Fcj-^l 

Mutton 

Pork 

01 

4P 

41 

37 

44 

36 

47 

57 

61 

04 


3 3 

J 0 

2 0 

1 6 

2 0 

3 S 

3 I 

2 8 

2 £ 

2 S 

4 Legumes 

Peas (dr> ) 

27 

I 

69 

3 2 

I I 

Deans (dr^) 

20 

2 

68 

4 0 

1 1 

5 Mdk 

Milk (skimmed) 

36 

3 

54 

7 4 

10 s 

Milk (vvhole) 

35 

31 

39 

S 4 

7 7 

6 Nuts 

Almonds 

22 

S8 

t7 

2 I 

I 9 

Brazil nuts 

18 

71 

7 

4 3 

2 I 

Walnuts* 

mm 

bS 

t6 

1 5 

3 4 

Chestnuts 

111 

xo 

77 

3 4 

2 2 

7 Cereals 

Oatmeal 

IS 

S 

73 

3 3 

I 1 

Wheat flour (Graham) 

IS 

3 

80 

a 0 

I I 

Macaroni 

ts 

0 

83 

t 5 

I I 

Kye bread 

14 

I 

53 

2 3 

I S 

\^heat bread tfTraham) 

M 

3 

Si 

2 3 

I 5 

Wheat bread (whitt) 

14 

3 

82 

I 7 

I 5 

Wheat flour twhitt) 

13 

I 

85 

0 6 

I I 

Corn meal 

II 

a 

So 

I I 

^ I 

Crackers 

10 

13 

7 S 

I 8 

I 0 

Rice 

9 

0 

DO 

0 S 

I I 

Rye flour 

8 

I 

90 

0 8 

1 z 

Buckwheat flour 

7 

I 

91 

1 0 

I 2 

8 Starchy root crops 

Potatoes 

n 

I 

85 

4 6 

5 8 

Sweet potatoes 

mm 

2 

93 

2 I 

4 I 

Beets 

B 

i 

77 

8 8 

10 0 

9 Vegetables and fruits 

Cabbnge 

■ 

3 

66 

12 4 

13 7 

Tomatoes 

14 

Mm 

70 

8 8 

7 I 

Strawberries* 

10 

HI 

77 

6 S 

11 0 

Squash 

10 


61 

5 5 

17 3 

Oranges 

6 


89 

4 3 

10 4 

Grapes 

6 


84 

2 3 

5 9 

Bananas 

5 


88 

3 7 

C 2 

Apples 

3 


93 

2 5 

8 5 

lOf Foods with minimum protein 
Butter 

t 

96 

0 

3 4 

I 0 

Sugar 

0 

0 

100 

0 

I 0 
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placed in older accoiding to the aveiage peicentage o£ protein con- 
tained in the dry edible material which remains after watei and lefuse, 
such as bones, shells, and hulls, have been removed The first gioup 
consists of fish. In the portion of these which actually supplies nutii- 
ment iiioie than 50 per cent consists of piotein In codfish this rises 
as high as 92 per cent. Only s per cent is fat, there aie no carbo- 
hydrates Minerals in the form of calcium, phosphorus, and so forth 
form a high peicentage. In a food of this kind, the protein of which 
can easily be assimilated by the huma^ body, the coirect ratio of 
piotein to fat would be about 20 to 80 instead of 92 to 2 Column E 
shows that bones, skin, and water form so large a part of the codfish 
sold in the maiket that one would have to buy 8 6 pounds in older to 
get 1 pound of solid, diy food Such a food supplies the bulk which 
the stomach craves, it gives protein in a desirable form, it fuimshes 
a vaiied assortment of vitamins, and it is peculiarly good as a source 
of minerals It lacks acids, however, and its deficiency m fats and 
carbohydiates necessitates supplementing it by foods of a different soit. 
People such as the Icelanders sometimes suffer gieatly when other 
supplies aie scatce and they have to rely mainly on fish Eggs and meat 
resemble fish in composition, but are less extreme They are high in 
protein and contain considerable fat, but not enough to make them 
appioach anywhere near the ideal balance They also contain a fairly 
large amount of mineral mattci as well as a good assortment of vita- 
mins. As bought in the maiket, meats include so much water and 
waste that the amount purchased weighs from 2 to 5 times as much as 
the final dry weight of the food. 

574. II The Well-Balanced Type Below the meats in Table 18 
we come to three types of food which are well balanced The legumes, 
repiesenled by peas and beans, contain not only 2 01 3 times as much 
carbohydrate as piotein, but also a good quantity of minerals This 
makes them excellent for use wheie the diet cannot be greatly varied, 
as m China Nevei tireless, they lack vitamins and acids, and are so 
concentiated that they do not give the stomach sufficient bulk They 
contain practically no waste except a little water, which remains even 
when they are considered dry Milk has much the same composition 
as the legumes so far as proteins and fats or carbohydiates aie con- 
cerned. It also contains abundant vitamins and an uncommonly high 
percentage of mineial mattei Thus, if people have to live on a single 
food, milk IS about the best Nevertheless, it consists so largely of 
water that people who rely on it as their mam food ciave something 
solid. At certain seasons the Arab Beduin live almost entiiely on 
milk. After a few months they loathe it, and would give almost 
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anything for food tliat supplies the stomach with something to woik 
on Nuts, as well as legumes and milk, fall in the middle pait of 
Table i8 wheic theie is a good balance between the various in- 
giedicnts. 

575 III. The Cmboliydrate Type The next section of Table i8 
includes the ceicals. Heie we hnd that only 7 to 15 per cent of the diy 
Yveight consists of piotcin except in the case of oatmeal wheie the 
percentage uses to 18. Thus oats are the best balanced of the ceieals, 
and also stand well m minerals and vitamins The Scotch, who eat 
a gieat deal of oatmeal, aie foitunate compared with many othei 
people. Nevertheless, all the ceicals aie much too low in piotcin, 
especially when we lecall that only about 80 pei cent of the piotein 
winch they contain can be taken out m digestion Although the 
cereals aie of the utmost value as foods they need to be supplemented 
by matcuals containing moie protein, mineials, vitamins, and acids. 
Moieovei, they aie so conccntiatcd that a ceieal diet is one cause of a 
great deal of ill health and sulleiing m countiies such as China and 
India. That is one reason why those countnes laise and consume 
enormous ([uantities of castor beans, which aie used as a cathartic 

576. R'' The Statthy Root C)ol}s Closely allied to the ceieals, 
with their high peicentage of caibohydiates, aie the loot ciops of 
Section 8 in Table 18. Tubeis such as potatoes aie the most impoitant 
leprescntative of this type, but yams, manioc, laio, and such vegetables 
as beets, canots, and tuinips all belong heie When then diy weight 
alone is consuleied, then chief chaiacteiistics aie a low peicentage of 
both piotcin and fat, a high peicentage of caibohydrate in the foun of 
either stauli or sugat, and a high peicentage of mineial matter In 
then n.ituial state they contain an excessive amount of water, so that 
the weight purchased is horn 4 to 10 times the weight of actual lood 
Then lunction in the diet is about the same as that of the ceieals, 
but tliey aie of less value fiom the standpoint of piotcin and of more 
value foi mineials They aie deficient, however, in vitamins, but aie 
useful in piesciving health because they sujiply bulk winch aids diges- 
tion and elimination Thus a diet of wheat and potatoes is better 
than one of wheat alone, although in either diet there is seiious lack of 
protein, acids, and vitamins 

577 V Fiutts and Vegetables Fruits and fiesh vegetables are 
often even moie watery and bulky than meat, loots, or even fish 
Hence, like meat and milk, they are luxuiy pioducts Where the 
population is dense and poor, the people cannot afford to laise them, 
because the land must be used for pioducts such as ceieals and legumes 
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which fuinisli a laige amount of sohd food per acie This is most 
legiettable, for gieen vegetables and fruits aie the mam souice of both 
vitamins and acids They also serve a useful purpose in giving bulk, 
to a diet Thus they rank with milk as the kinds of food that put 
the finishing touches on a diet, and make it approach the ideal, pro- 
vided there is a good foundation of the main souices of piotein 
and carbohydiates oi fats In some tropical legions, the people eat 
far too many bananas or plantains, in others, too many fresh coconuts. 
Such a diet gieatly distends the stomach because people eat an in- 
ordinate amount of starch in older to satisfy their craving for piotem. 

5178 VI Fine Fals and Caibohydiates Butter and sugai, at the 
end of Table 18, aie peculiar because they go even fiuther than cod- 
fish in being composed of only one of the two major ingicdicnts of diet. 
Just as codfish is almost puie piotein, so butter is almost pme fat and 
sugar IS pure carbohydiate Butter and sugai aie among the best of 
foods foi supplying heat and cneigy, but they aie woithless in building 
up wasted tissues, oi enabling childien to giow Although they stand 
at the bottom of Table 18 so far as protein is concerned, they rank 
with diy legumes and ceieals as foods with little 01 no waste Sugar 
IS the puiest of all foods, because every bit of it can be assimilated. 
Buttei ranks almost equally high, but part of its mineial matter is 
not used by the human body Both of these aie luxmy foods Pool 
people cannot affoicl foods which need to be supplemented so largely 
by other types which furnish protein 

579 The Cereals I Their Piedominance and Use In the fol- 
lowing pages we shall discuss the geographical distribution of the 
vaiious types of food m Table 18 We shall begin with the cereals 
because they are far and away the most widely used type In most 
counlues the cereals— wheal, corn, iice, oats, millet, barley, and rye— 
occupy twice as much space as all other food ciops combined The 
only exceptions aie a few countiies such as Uganda wheie gieen 
bananas, or rathei plantains, take their place Even in Ireland, where 
potatoes are relatively more impoitant than in almost any other 
country, the cereals occupy two thirds of the land devoted to food 
ciops. The piepondeiance of cereals in the woild’s agiiculture is 
evident in A579 We have seen that only about 3,500,000 square miles, 
or one sixteenth of the earth’s land surface, is actually used foi crops 
This IS equivalent to the 3,000,000 square miles of the United States 
and the southern 500,000 squaie miles of Canada A579 shows how 
much of that area would be needed for each type of ciop, legardless of 
whethei the climate, soil, and lelief aie right or not A good two 



370 ECOXOMIG GLOGR\riIV OF FOOD' THE CEREALS 

thirds o£ the United States-2, 000,000 squate miles, or almost the whole 
area ucst of the Mississippi River— would be needed to accommodate 
all the woild's fields of gtain 

580. Some of the reasons for the picdmninance of cereals m man's 
food have already been mentioned nr connection with oni discussion 
of corn and wheat, but they may be summed up again here together 
with others, (i) Cereals will support a large number of people per 
acre. Potatoes, cassara, or bananas, to be sure, will support still moie, 
but the diffeience is not so great as appeals at fust sight In the United 
States the areiage yield of potatoes is about i lo bushels pei acre, while 



A 579 — World Area o£ Harvested Land Supeiimposed on Map of the United States 

and I’art of Canada 


that of coin is about 25, and of wheat 14 Three fouiths or moie of 
the weight of the potatoes is water. Theiefoie an average acre of 
potatoes in tins country will supply about times as much food as 
an areiage acre of corn, and about twice as much an as acie of wheat 
(2) The quality of the food supplied by ceieals is better than that of 
otlrer foods which give a large yield per acre, especially if the whole 
grain is used, as we saw m Table 18 (3) Ceieals can be raised with 

less work than crops such as potatoes that supply much food per acre. 
After die smaller cereals have once been sown they require no caie 
until harvest time Then they can be reaped more easily than crops 
that have to be picked by hand or dug out of the ground It is far 
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easiei to pick ears of corn than to dig potatoes or pick dry beans. 
(4) Another mam advantage of the ceieals is that they keep much 
better than watery products like potatoes, loots, vegetables, and fiuits. 
Of couise they diffei in this respect, wheat, bailey, and iice being easier 
to keep than com, millet, and oats (5) Because of then keeping 
quality, small bulk, dryness, and ease of handling, the cereals can be 
easily tiansported. Such pioducts as beans and peas share this advan- 
tage, but they require moie woik for cultivation and harvesting, and 
give a smaller yield per acie The combined effect of all these advan- 
tages is to cause cereals to be the main food product in piactically all 
paits of the world Where it is impossible to laise cereals the popu- 
lation is almost invariably scanty 

581 II. Gcogiaphic Dislribution of Kinds of Ceieals It is fortu- 
nate that some kind of ceieal can be laised in practically all places 
where agiiculture is possible In most regions moie than one ccieal is 
raised, and in many the acreage devoted to two difleient kinds is 
neaily equal Beginning m high latitudes we find that oats aie the 
dominant ciop m all far northern regions fiora Alaska across the 
noithcin pait of the habitable poition of Noith America to Iieland 
and Finland, and acioss Europe and Asia to the island of Sakhalin. 
They aie also dominant m Tasmania, southern New Zealand, and 
soutliern Chile, which have the coolest summers among the agi-icul- 
tmal legions of the southern hemisphere Where the summeis aie 
fanly cool and rainy, oats hold the fiist rank as far south as the noi th- 
em United States fiom Minnesota to Maine, as well asm the neighboi- 
ing eastern provinces of Canada They aie usually associated with 
cattle and potatoes. Next to oats in ability to thrive in cool weather 
comes lye. It is the dominant gram only in a central Euiopean band 
horn Gcimany acioss Poland to Russia. Rye often gives a fan yield 
on soils so poor that the yield of wheat is discoui aging It stands 
diought better than oats These qualities pcimit its giowth on the 
poor soils of the paits of Europe with a cool continental climate 

582. Although wheat can be raised in lowei latitudes and in diier 
climates than either oats or rye, it grows best wheie the summers aie 
cool It IS dominant in the continental climate of the western United 
States and the adjacent provinces of Canada, and m coinesponding 
areas of Australia and South Ameiica, including Uruguay, Argentina, 
and Chile. It is the chief cereal of Eurasia from France eastward to 
northern China. It is also dominant m an iriegulai band wlieie the 
Mediteiianean type of climate pievails fiom Spam and Portugal east- 
ward to Turkey and Iran, and onward to nordiern India. Thus wheat 
is dominant in tliree kinds of climate, namely, the cool continental 
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type, the maniime cyclonic type of western Europe, and the Meditei- 
ranean ty pe Wheat grows m many kinds of soil, but on the whole 
it tends to be most abundant on the iidiest and darkest soils (see 
Plate II) 

583. Moling still faithci towaicl the equator, we come to the zone 
where coin is the dominant ceieal Heie foi the fust time we find a 
cereal which needs waiin summeis, but we have already seen that 
warmth no gi eater than that of Connecticut is best Com is piimanly 
an Ameiican ciop It occupies moie land than any othei crop in the 
central and soiitheastcin pans of the United States, and also in all 
the lest of both Nrnth and South Amciica until the Aigentine wheat 
tcgion IS leai bed In Euiope it is dominant only in Albania, Rumania, 
and jiart of YugoslaMa, in Afiica only in the south, and in Egypt wheie 
It can be iiiigatcd Ncithei in Aiistialia nor in Asia is it dominant in 
any large aiea. In Austiaha the icason is the scaicity of summei 
rain. In Asia the same is tme in the west, but little coin is laised 
m India, Malaysia, China, Manchukuo, and Japan because rice is 
moie piofitable wheic lam is abundant, and millet wlieie the summer 
rains fail fiecyuently and the heat is great 

584, Following the ceieals to still lowei latitudes we find that 
French Morocco and southern Algciia and Tunis are the only aieas 
of good size where bailey is the dominant ciop Bailey is a soit of 
poor relation of tvheat which does not piovide such nutritious and 
palatable food and can stand pooler soil, a shoiter glowing season, 
and gieaiei extremes of heat and diought Flence a good deal is 
raised in the marginal portions of many counliies such as Tuikey 
which raise wheat as a mam icliance, hut sow bailey in less favoiable 
places In moie-fa\oied legions barle\ is laised chiefly for use in 
making malted drinks like bcei and ale 

585 The millets are another pool man’s ciops Like lye and 
bailey they ate the mam ciop only wheie some geogiaphic condition 
is so extienie that more desiiable ciops, such as wheat, coin, and nee. 
Will not thine The relaium of the many foims of millet to com is 
much like that of bailey to wheat Just as barley replaces wheat in 
the drier and hotter paits of regions with wintei lain and summer 
diought, so millet replaces corn, and sometimes wheat, in regions 
wheie most of tlie rain comes m summei but wheie the rainy season 
IS shoit, iiregulai, and umehable One such legion is the Sudan and 
Flench West Afiica south of the .Sahaia Anothei lies in the central 
part of India, and a third in noith-tential China. Wherever either 
barley or millet is the dominant crop, one may be quite sure that the 
climate is unreliable and that the people are poor. The many species 
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of millet cliffci moie than wheat, ijc, and barley. Some are short, 
giasslike plants that suggest a field of wheat or lyc, otlicis, such as 
the sorghums, have tall stalks like corn and supply a sweet sap which 
IS better than that of coin for making syiup All alike bear bunchy 
heads of small lound seeds which aie less nutiitious, less palatable, and 
often moie difficult to keep than wheat and nee 

586 In the lowest latitudes of all, but also langing almost as fai 
noith as coin, iice is the dominant ceieal Aside fiom a few small 
areas such as Madagascar and British Guiana the rice regions he in 
southeastern Asia and the ireighboiing islands (A586) Then chief 
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A586— ^Voild Pioductioii of Rice 

climatic characteristic is long, warm stimmeis, with abundant lain 
Although rice has too much starch and too little piotein (Table 18) 
to be as good food as wheat, it piobably forms the staple food of more 
people than any other crop This is partly because so large a poition 
of the people in iice regions subsist on a scanty diet Rice has the 
advantage of being probably the surest and most regular in yield of 
all the cereals, mainly because it depends on irrigation and hence is 
raised only where the supply of watei is large The importance of 
this in maintaining a dense population is gieat In southeastern 
Asia from India to Japan and in the East Indies the heavy monsoon 
rains of summer or the equatorial rains of the lower latitudes give 
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plenty of watci' High mnuntams lead to gieat condensation of mois- 
tuie, thus feeding thousands of small sticams as well as great riveis 
such as the Ganges, Biahmaputia, Si, and Yangtse The wateis of 
these aie ducited ovei teiiaccd slopes, oi spiead over vast, gently 
sloping )jlains toveied with dyked fields Thus iicc, unlike the othei 
tcieals aside fiom coin, is a uop of lUgged legions as well as of plains. 

yHy Rice exceeds all othei ceieals in yield pei acie, m value per 
pound even beftiie the husk is leinoved, and in value pci acie Table 
ic) shows the approximate yield pei atie of vaiious ceieals in the lo 
Lountiies ()i states wheie this yield is highest, and the corresponding 
yic'ld pel aiie, value pei pound, and value per acie in the United 
States duiuig a leceiit lo-yeai pciiod The high yield pei acie is not 
suipiising when one tonsideis the amount of laboi involved and the 
fact that the iiec ciop laiely suffeis fiom lack of watei or othei climatic 
lianduaps The value per pound, however, is sui prising, especially 
when one ictalls that nee is not so good a food as wheat and is the 
food of toniuues far pooler than the majoiity of those that eat wheat 
Pei haps the high piite is a icflection of the laige amount of woik 
requiied in raising iice wlieie it is tiansplanted by hand It is also 
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Yuld of Cereals and Other Main Crops 



A 

B 

C* 


Approximate 

vield per acre 

Value per lOO 

Value per 

Crop 

in pounds 

pounds, 1926- 

acre, 1926- 




1935 

1935 




U. S A 

USA 


World 

USA 



Rye 

Ii5(x> 

650 

$1 09 

?7 07 

Oats 

l,6(jo 

870 

I 03 

8 96 

Millet t 

1,700 

750 

I 28 

9 61 

Barley 

1,900 

I, no 

I 01 

II 20 

Wheat 

2,000 

820 

I 39 

II 34 

Corn 

2,500 

1.340 

I 14 

IS 34 

Rice 

3,000 

2,080 

I 74 

36 20 

Flaxseed 


350 

3 06 

10 78 

Cotton 


180 

12 27 

22 00 

Potatoes 


6,700 

I 33 

79 20 

Sweet jKitatoes 



I 66 

82 50 

Tobacco 


790 

16 II 

127 30 


* These figures are lower than those of Table 11 (^394) because they are based onapenodof 
especially great agricultural depression 
t Sorgllum in the United btates 
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possible that the gieat demand for tice in the Orient, wlieie it is con- 
sicleied the most desirable ceteal, raises the puce all ovei the tvoild 
The puce IS so high that the United States has become an expoitei, 
even though it raises only a small amount, as is evident in A586 

588 Table ig is also significant because it shows how fai the 
United States as a whole lags behind the woild’s best aieas in its pio- 
duction per acie of all kinds of ceieals Of equal significance is the 
small value pei acie of the ceieal crops, aside fiom iice, that aie laised 
on the faims of the United States Potatoes arc woith 5 times as 
much pel acre as com, and com is worth twice as much as lye The 
seciet of this lies paitly in the ease with which cereals can be laised 
by machineiy, wheicas potatoes recymre much hand woik Another 
impoitant fact is that cereals can be transported so cheaply that the 
price IS kept dotvn by woild competition The puce of cotton, and 
hence the value per acre, is kept down in the same way, wheieas the 
price of sweet potatoes is 1 datively high because they aie haul to 
transpoit Tobacco, on the other hand, has a veiy high \alue per 
pound and pei acie because a great amount of labor is needed for 
each acie, and even then the number of pounds pei acie is small 
compared with potatoes. 

589 Summary of Cereals The mam featmes of the economic 
gcogiaphy of cereals are summed up in Table 20 Column A shows 
how many million acres aie devoted to all ceieals in each of 7 main 
divisions of the earth’s suiface, and columns B to H show the same 
thing for the individual ceieals In Column B all the figuies aie fairly 
high, thus showing that wheat is more geneially distiibuted than any 
other crop Four legions, namely, (1) Asia aside fiom the USSR, 
(2) the United States and Canada, (5) the U S S R., and (4) the rest 
of Europe, each devote fiom 75 to 100 million acres to that ciop 
The next column shows that corn is primaiily an Ameiican crop, 
almost half the total aiea being in the United States Rice is still 
mote fully Asiatic, only 5 or 6 pei cent of the land devoted to it is 
found outside southeastern Asia and the neighboiing islands Oats aie 
equally firmly entrenched in the cool noithein regions Millet, on 
the other hand, is almost wholly a ciop of southeastern Asia Barley 
IS more widely distributed, but rye is almost limited to northern and 
eastern Europe 

590 The rest of Table 20 gives an interesting idea as to the rela- 
tive piosperity of different parts of the world Column I shows the 
total production of all grams per year, J shows the amount per acre 
Europe, because its western pait has such a high yield per acre of all 
kinds of giain, has an average of 1,225 pounds per acie South 
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TABLE 20 

PriiIILCTION Of CiRI \Lb IN LARGE GEOGRAPHIC UNITS 
(Millions of Acres) 


Population in Millions 

A 

Total 

B 

;\Mie u 

c 

Corn 




B 

II 

Rje 

I,I2S Asui except USSR 

4S5 

98 

29 

17 S 

I 

III 

37 

I 

I.S 7 tl S A and Canada 

2 so 

75 

10? 

I 

51 

4 

14 

3 

lU) 1 - S S R 

240 

86 

10 


41 

21 

tS 

64 

1 uropc except LI S S R 

332 

88 

51 

I 

42 

I 

28 

41 

III) Latin America 

(i(> 

22 

54 

4 

2 


3 

I 

140 Afrii 1 

45 

12 

16 

4 

I 

3 

9 


8 Ausirah.i 

17 

15 



I 




2,074 lotal 

1 

vjf> 

223 

188 

139 

140 

109 

no 



1 

Total gram 
per jear in 
millions of 
pounds 

J 

Pounds of 
gram 
per acre 

K 

Percentage 
of popuLi- 
tion m 
agricul- 
ture 

L 

Agricul- 

tural 

Population 
m thou- 
sands 

M 

Pounds of gr 
for each 

N 

\m per annum 
person in 

Total 

population 

Agricultural 

population 

Asia 

po.otx) 

820 

70 

787,500 

373 

533 

USA 

240,000 

<) 6 o 

27 

37. “oo 

1,750 

6,500 

USSR 

168,700 

705 

70 

112,000 

1,052 

1,505 

Europe 

284 ,o{X) 

1,225 

36 

138,500 

738 

2.055 

Latin Am 

67,740 

1,020 

56 

65.500 

569 

1.034 

Africi 

3.1, 2(X) 

740 

70 

qS.ooo 

237 

339 

Australia 

12 890 

760 

29 

2,120 

1,610 

5.550 

Total 








America and tlie United States, with fields of 1,020 and 9G0, come next 
because then chief ciop is coin, which produces a laige yield per acie 
Ncscrthelcss they ate far behind Em ope Asia, in spite of the fact 
that It laiscs iice, gets only 820 pounds pei acre as the aveiage foi all 
giams Finally Australia (760), Africa (740), and Soviet Russia (705) 
tiail far behind Tins is especially significant in view of the fact that 
m both Afiica and Soviet Russia a laige percentage of the population 
is dependent on agncultuie, about 70 pei cent as shown in column K 
591. Column N, showing how many pounds of giain aie laised 
per year foi each person in the purely agricultural population, is one 
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of the most significant paits of Table so The United States and 
Canada have plenty of land Theiefoie, although then yield of gram 
pel acie is only four fifths that of Eiuope, they get 6,500 pounds per 
pcisoii on the fainis as compaicd with only 2,055 Europe Australia 
(5,550) does almost equally well On the othci hand, in Soviet Russia, 
although the countiy is vast, the amount of cultivated land is small in 
compaiison with the huge agiituhuial population, and the yield per 
acie is low Theiefoie the pioduction falls to only 1,505 pounds per 
pcison In Latin Ameiica (1,03 j pounds) and Afiica (339 pounds) 
the situation appears to be still woise, so fai as Table 20 is concerned. 
It must be icmcmbeied, howevci, that in both these legions the data 
aie more oi less deficient, and the people depend on other ciops beside 
LCicals to a consideiable extent In Asia, this is far less tine than in 
Afiica and Latin Ameiica In the Soviet Republic only a little food 
IS laiscd aside horn giain and potatoes In fact, if data foi all kinds 
of food in all paits of the woild weie available, the Russian food 
supply m compaiison with that of the United States and Euiope would 
appeal decidedly less abundant than it does in Table 20 on the basis 
of ceieals alone 

592 On the basts of Table 20 and of rough estimates as to other 
food, we may say that where a given number of persons on the faims 
laise 100 million pounds of food in the United States and Canada, 
the same numbei raises only about 85 in Austialia, 33 m Europe as a 
whole aside horn Russia, 20 in Soviet Russia and Latin Ameiica, and 
10 in Asia and Africa These figures are only preliminary estimates, 
but the) aie significant because the laismg of food is the most impor- 
tant of all human occupations They show that, even when such huge 
areas as those of Table 20 ai’C considered, the actual income of the 
farmers in some regions is 10 times as great as in others. If smaller 
areas are considered, the differences become still gieater Such dif- 
feiences have a piofound ellect upon eveiy other phase of economic 
geogiaphy People as poor as those of Asia cannot possibly behave 
like those of the United States 01 Australia in such matters as trans- 
portation, manufacturing, and commerce 
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THE SUPPLEAIENTARY FOOD SUPPLY 

5()3 AnjLMMiNt or Dili to Geooraphical Conditions In spite 
of then (loininaiuc the ccicals nimhcic fmnisli the cntne food supply. 
Loiipf LNpeiiciuc has puned that people must eat something else m 
oidet to fed (omfoitable and to inamtdin the population fiom gen- 
eiation to geiieiation. If people fell satisfied with a diet of ceicals 
alone, they would piobably follow the line of least lesistance and 
raise little else Ceieals icquue less woik than any othei kind of 
food that can be used to support a dense population Potatoes, foi 
example, piotide iiioie food pet aue, but aie by no means sudi good 
food when eaten alone Tliey also tequne moic woik than ceieals 
m piopoitioii to the final amount of food, exdudmg waste and water 
Moreoiei, they cannot be kept a long time, as can giain They ate, 
to be Slue, an excellent supplement to cereals, both because they give 
vaiiety and hulk and because they peimit the farmer to use land and 
time not needed for laising giain Nevertheless, they siupass giam 
in inipoitancc only wheie the climate is uncommonly moist with cool 
suiiimcis'i, as in western Ii eland In other legions outside the mam 
agiicultuial legions such products as the yams, bananas, coconuts, and 
manioc of tiopical couiitucs, or the milk and meat of giassy steppes, 
icplace the ceicals as the chief souice of food Such places, however, 
do not stqipoit a laige population 

5()| 111 most paits of the woild a long piotess of trial and eiior 
has taught people how to supplement a ceieal diet by olhei pioducts 
in such a way that the following lequiremcnls aie met as neaily as 
possible (i) tlie ccieah and otlicr ciops fit the climate and soil, 
(e) they pimide enough food to siippoit a ccitain density of popula- 
tion and a certain staiidaid of living, and (3) they come as near as 
may be expected to providing proteins, fats, and carbohydrates in 
such piopomons that the appetite is satisfied and people can be at 
least leasonably healthy After tliese requirements have been met, 
a population that is not too dense and has enough eneigy supplements 
us diet still fuitlici by means of fiesh vegetables and fruits that pio- 
vide vitainiiis, acids, and imneials. Except in progressive countiies, 
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and among the luhest of the people in pooler countues, little con- 
scious elToit IS made to get the light amounts of these laiei ingiechcnts 
of a good diet Even in China, wheie ive hear so much about hoiti- 
cultuie, the oidinaiy peasants eat few vegetables and little fimt Near 
the cities they raise some fiuit and a good many vegetables foi sale 
to the richer people in the cities, but the peasants themselves seldom 
eat such expensive articles 

595 In most paits of the world the diet consists almost endiely of 
products laised locally Ameiicans, as well as piospeious city people 
eveiywheie, are likely to foiget tins because then food tomes fiom a 
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wide vaiiety of sources Yet even in the United States large gioups 
of faimeis and village people, especially in the South, depend mainly 
on food jDioduced locally In Australia, Canada, and the mancifactui- 
ing countiics of western Europe the situation is much the same as in 
the United States, but even in France and Geimany local pioducts 
provide the main pait of the food In the rest of the woild, especially 
among the huge populations of India, China, Japan, and the East 
Indies, piactically all the food is pioducecl within a few miles of the 
places where it is eaten. Because of the scaicity of good statistics, 
however, it is impossible to study the pioblem accuiately in these 
oiiental regions. Euiope is still the region where the relation between 
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diet, agricultural pioduction, and gcogiapliic emuonment can be most 
prolUably studied The punciples illusttatcd thcie aie exemplified 
clcaily in the less piogtessne paits of the woild, and aie applicable to 
such legions as the United States when modified by the activities of 
commerce 

596 d YPrs or ScippLEMiMARy Food. I Meat and AIilA. Animal 
products, including meat, milb, butter, cheese, and eggs, arc one of 
the best means of supplementing a diet of ceieals Table 18 shows 
that 1I1C7 contain abundant piotein as well as fats and mincials They 
also contain a huge and \aiied supply of vitamins Theiefoie a diet 
based on u'ical and aninial pioducts appeals to be good shows 

■what iicuentage of all the liaivcsied land m Europe is used for hay 
and 1(11 age to be led to animals If the land devoted to giain that is 
fed to animals weie also included, the high numbeis m this map 
would be siill highci, but the low munbeis would be little diangecl 
The obvious fact is that a large peuentage of the cultivated land m 
the noiti) of Euiope is devoted 10 laisiiig feed for animals Thete 
IS an almost steady decline in the peicentages as one goes fiom noith 
to south. The extiemes aie 77 in Noiway and i in Fiench Morocco 
This sontlnvaid decline is not clue entirely to a dimmulion m the 
minibei of aminals. Part of it aiiscs fiom llie fact that as one goes 
towaul the south the necessity fot raising food to feed the animals 
in wintei declines 

51)7 II .Smn/i and Sugar Somewhat faither south than the belt 
wheie clan) pioducts and meat are the most impoitant types of sup- 
plemcntaiy diet, but overlapping it consideiably, comes a zone wheie 
stauli) or sugaiy loots use to fust impoitance This is evident m 
potaUHS, winch leach their greatest pioductivity in Holland and Bel- 
gium and in the limey loams of Aroostook County in noithem Maine 
0 ^ 73 ) Tliey aic abundant in the cool part of the United States 
funn Maine to Idaho and Washington, and m the adjacent paits of 
Canada The sugat beets of i datively cool portions of Michigan, 
Coloiadu, and Califoinia foim a soit of southern hinge of the potato 
belt Euiope (A597) shows a sinnlai belt in vvhich loot ciops, such 
as potatoes and beets with then high peicentage of caiboli^cliates, 
aie even moie closey associated It reaches its gieatest intensity 
in Ii eland, Nonvay, Belgium, and SwiUeiland, where the land devoted 
to jiotatoes and siigai beets forms at least 20 per cent of all the land 
from which human food and raw materials are liai vested It extends 
in full fence into Poland, and is a strong feature of western Russia 
The nn])oitancc of this belt of staichy root ciops would be still more 
evident if tiniiiiis, ranots, and other loots were included. Potatoes, 
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sugai beetSj and other roots belong together not only because they 
grow uncleigiound, but because they play the same general role in 
diet They all consist mainly of caibohydiatcs, which take the form 
of either sugar oi starch 

598 The main noithern area of white potatoes m western and 
cential Euiope is more or less balanced by a mam area of yams and 
sweet potatoes in southern China In consideiing the staichy foods 
of tiopical countiies, howe-vei, ceitain otliei products and aicas must 
be taken inlo account Yams and cassava aie important staichy foods 
dcined flora loots in Biazil, cential Africa, and the Malay, Indo- 
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Chinese, East Indian, and West Indian regions Cassava is the diied 
flesh of the manioc 01 mandioca plant The moie common foim of 
this loot, when fiist dug, contains a poison, but when it is pounded 
and soaked in watei, the poison is dissolved and the lemainder be- 
comes edible In these same tiopical regions the plantain is another 
widely giown staichy food In the moie humid tiopical coun- 
tues each little thatched hut is usually siiiiounded by a small giove 
of great gieen stalks and gigantic leaves belonging to bananas 
or plantains Tiopical people eat bananas fiesli as they iipcn, and 
the children often consume a great many. Nevei tireless, tlieie is no 
great enthusiasm for them. Plantains, not bananas, foiiii the main 
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article of diet, but they have to be cooked In Uganda a young married 
couple consider themselves established for life and fauly sine of a 
Iniiig when they ha\e built a hut and planted a good giove of plan- 
tains aiound it The long fiuits, like gieen bananas, are cooked m 
kettles with leaves above and below them When well cooked they 
provide a food suggesting sweet potatoes, but more insipid Taro, 
a favoiue food of the Hawaiians befoie the coming of the white man, 
IS anothci starchy food of the liopics It is laised in many tropical 
regions and even as far noith as Japan 

599 cARnoiivDRViis in tropical vlrsus cool climates There aie 
intCTesting diffciences between the staidiy foods of cool legions and 
waim regions One of these is aheady apparent. In cool regions 
potatoes aie the only staidiy nonccrcal food of much impoitancc. 
.'Vmong the staidiy foods of waiin icgioiis sweet potatoes, yams, cassava 
(manioc), and plantains (bananas) all hold high rank Thus vvheieas 
a single species holds sway m cool regions, many species slraie the 
honots in vsaim regions, The reason for this is found partly in 
another contiast In tool regions potatoes are a substitute foi cereals 
only in niaiginal sections such as vvcstein Ireland, in many tropical 
legions the siaiehy loots and fiuits leplace ceicals and aie the main 
souue of food This illustiates one of the many handicaps of such 
regions Sweet potatoes, bananas (Table i8), yams, and cassava con- 
tain only aliout half as niudi piotem as white potatoes in proportion 
to their diy weight, and only one thud as much as wheat Theie- 
foie, unless supplemented by foods high in protein, they foim a poor 
diet. 

don Tiir WHITE potato Let us ictuin £oi a moment to the noi th- 
em belt of caiboh)diates as shown m Ar,97 and as suggested in AGoo 
The oulinaiy white potato, inaiiil) because of its better keeping cj^uali- 
ties, Inghei peicentage of piotem, and more abundant mineials, is a 
nioie valuable iiojr than sweet potatoes, yams, cassava, or plantains 
It is jniiiidiily a ciop of noitliciir Eiiiope For every 1,000 bushels 
idisecl in Europe only G5 bushels aie raised nr North Amenea, la in 
.ScnUli Anieiiia, 11 in .Vsia aside horn Sibeiia, 3 in Austiaha and New 
Zealand, and a in Afuca Data foi sweet potatoes, cassava, and yams 
aie not available because those pioduets are raised in small patches in 
regions whcie good statistics aie scarce. 

Goi Wliite potatoes cannot be laised profitably in countries such 
as China because of the chy spring in the noith and the hot wet 
surameis eveiywheie This is a pity, because few otlrci crops produce 
so much food per acic The amount of labor lequired in raising 
potatoes would be no hindrance it the climate were right, for China 



SUGAR 


383 


has vastly more labor than it knows what to do with The Chinese 
could probably cultivate a oi even 3 times as much land as at present 
without any moie people, or any new tools and machineiy The Chi- 
nese laigely waste their vast labor supply because land is scarce. 
Potatoes aie so sensitive to climate, howcvci, that even in the United 
States the average yield per acie is only about half as much as in 
Europe (A600) Although potatoes came oiigmally fiom the high, 
cool, tropical plateau of Peiu, they are now laised chiefly in north- 
western Europe where the climate is similaily cool and humid, but 
far moie vaiiable In Peiu, however, they aie still raised in lelatively 
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laige quantities In both that countiy and Bolivia they occupy about 
the same amount of space as coin In those two high Andean coun- 
tiics potatoes occupy half as many acics as in the entiie United States 
In piopoition to other crops they aie there more impoitant than any- 
where else, for they occupy about 20 pei cent of the harvested land 
in comparison with 14 in Germany, g in Iieland, and only 1 3 m the 
United States 

602. SUGAR The story of sugar (A602), like that of most gieat 
products, is learned so well in die eleraentaiy school that only a few 
points which appeal to matuier minds will be pointed out here The 
first is that sugar is a luxuiy ciop By this we mean that people do 
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not raise siijcjar because they need it for food, but because they like 
the taste of it Nevertheless, as fai as the amount of food per acie is 
contcincd, sugai is a pood ciop In Hawaii, wheie the highest yields 
are obtained, the pioduttion of sugai and molasses pei acte has about 
the same weight (8 tons) as the aveiage production of potatoes in 
Maine, uliicli leads Noitli Ameiica in that lespcct Since two thuds 
of a potato is w.istc mateiial in the form of watei, an acte of sugar 
cane in Hawaii pun ides ;3 times as much fuel for the body as an acie 
ol potatoes in Maine 



603 In Louisiana the annual yield of sugar is one tlind as much 
as in Hawaii,* so even tlicie the sugar cane gives about as much food 
as the potato On the otliei hand the woik of plowing, planting, and 
cultivating IS at least as gicat foi a cane field as foi a potato field, the 
woik of liaivesting is fai gicatei, there is a laige expense for giinding 
the cane and tons citing the sap into sugai, and much of the molasses 
is used for alcohol or fed to animals instead of being eaten by man 
In spite of all this, 25 cents spent foi 5 pounds of sugar purchases just 
about the same amount of caibohydrate as 25 cents spent for a peck 
of potatoes This looks as if sugar were a faiily economical food 

* Ititluchnjr molasses, and making allowance for the fact that 111 Louisana the 
crop IS harvested after 9 months’ growth, and m Hawaii after 18 to 22 months’ 
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such as a dense population might well raise India, as we have seen, 
pioduces an enoimous amount of sugai, 4 or 5 tunes as much as the 
continental pait of the United States Neveitheless, it consumes only 
one thud as much in propoition to the population Most of that is 
in a cheap, umefined, brown foim called “gui ” The people of India 
cannot alloid the luxmy of eating much sugai, oi of lehning the small 
amount that they do eat Nevertheless, it is interesting to note that 
the per capita production and consumption of sugai in India have 
doubled since the Woild War The people of India have so scanty a 
diet that any hind of addition is acceptable What they most need, 
however, is not more carbohydiatcs, but a laiger supply of pioteins 
and vitamins, neither of which is supplied by sugar 

604 III. Legumes as Sources of Piotem Aside from dairy prod- 
ucts and meat, the chief products foi supplementing a staichy diet are 
legumes, especially beans, peas, chick peas (giain), and lentils Table 
18 shows that a quaiter of the food in these is piotein The use of 
legumes as a source of protein incieases fiom the most piospeious 
countiies to the pooiest tiopical countiies This is evident 111 Table 21, 
which shows how many acies of leguminous ciops there aie for eveiy 
100 acres devoted to the main starchy crops, namely, cereals, potatoes, 
and yams 

605 In the new countries of Section I in Table 21 the population 
is not yet dense, and there is so much room that dairy products and 
meat can be latsed in abundance Moreover, the abundance of land, 
the use of farm machineiy, and the geneially high stage of progress 
provide so much wealth that the city people can afford to purchase a 
great variety of foods, especially daiiy products and meat The farm- 
ing population IS also so prosperous that it can get money enough 
foi taxes, clothing, tools, and other necessities without selling us most 
valuable products, as is commonly done in countiies like India In- 
asmuch as both the uiban and the lural people get a good supply of 
piotein from meat and milk, theie is little need of legumes Hence 
such products occupy scaicely moie than 1 per cent as much land as 
cereals and potatoes This is not because of any difficulty in raising 
legumes High yields per acre arc found not only in a belt fiom 
southern New England and the Middle Atlantic States to Idaho, but 
along the whole Atlantic Coast and especially in the far southeast from 
Florida to Louisiana There are so many kinds of legumes that one 
sort or another grows well in a wide variety of climates 

606 Following down the various sections of Table 21 we see that, 
as the degree of piosperity decreases and as the problem of overpopu- 
lation becomes more acute, the percentage of land devoted to legumes 
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TABLE 21 


Acres of Legumes per ioo 

Acres of Cereals, Potatoes, and Yams 

I New anti Prosperous Countries in 

IV 

Relatively Poor Countries with Med- 

Temperate Climates 



iterranean Type of Climate 

Canada 

0 3 


Greece 

7 7 

Australia 

0 4 


T urkey 

S 0 

USA 

I 3 


Spain 

8 5 




Chile 

II 6 

II Old Prosperous Countries in 

Cool 


Si ria 

13 5 

Temperate Climates 



Italy 

14 I 

Sweden 

I 3 




Finland 

I 3 

V. 

Poor and Very 

Densely Populated 

Gernianj 

I 4 


Countries of Eastern Asia 

France 

2 I 


Japan 

II 7 




China 

15 0 (estimate, per 

III, Old Countries of tlie Less Prosperous 



Buck) 

East European T>pe 



Manchukuo 

40 0‘*' 

Hungary 

2 6 




Russia 

2 6 

VI. 

Poor Tropical Countries 

Bulgaria 

3 5 


Peru 

12 5 

Rumania 

4 4 


Mexico 

19 2 




India 

20 0 or more 

* This figure is ver\ high because it includes soybeans, which are raised for oil as well as protein 

and are exported in large sniounts 





m comparison with cereals and staicliy loots and 

tubeis becomes 


Steadily gi eater In the most advanced countries of Europe, where 
animal food is abundant, it amounts to only i or 2 jjer cent (Section 
II) In the less prosperous coimtiies faithei east (Section III), the 
peicentages lange fiom a to 5 In the lelativcly pool Mediteiranean 
Lountncs (Section IV) they lun from 7 to 14. Finally in the very poor 
countries of eastern Asia (Section V) and of the tiopics (Section VI) 
they use to heights of la to 20 This means that in those countries 
a combination of the following tiicunistances has compelled the people 
to find pioducts which yield a laige supply of piotem in piopoition to 
the land which they occupy (1) The ceieals which giow theie, chiefly 
rice and millet, aie pool in pioteiii (2) The climate and forage 
are not well adapted to domestic animals, the animals furnish little 
milk, they do not leadily put on fat, and the density of the popula- 
tion makes it impracticable to feed them pioperly (3) Both Buddhism 
and Hinduism foibid their followeis to eat the flesh of animals, espe- 
cially cattle (4) In waim, moist climates meat does not keep well. 
This has a strong efiect in preventing its use. Inasmuch as an animal 
must be eaten as soon as it is killed, the meat is relatively tough and 
tasteless according to western standmds. 
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607. Anotliei important leason why people turn to legumes for pro- 
teins IS that in tiopical climates it is usually not easy to sell meat piolit- 
ably When an animal is slaughteied by a peasant in a small \illage 
of the usual Indian oi Chinese type, the number of possible custoraeis 
who can affoid to buy the meat is veiy small Hence most of the meat 
must eithei be wasted, given away, 01 used at once foi extiavagant 
feasts. Only the iich accoiding to the standards of those lands can 
affoid to kill useful diaft animals, 01 young animals that may become 
useful Thus only old, tough, woin-out, 01 diseased animals are usually 
available foi food, and beef gets a bad reputation In countiies such 
as Turkey, southern Russia, and even Italy and Spain a somewhat 
similai situation pievails The absence of a maiket foi meat is an 
impoitant reason foi the use of legumes A diiectly opposite situation 
pievails in lespect to ordinal y diy beans, peas, soybeans, lentils, cluck! 
peas, and the numeious other kinds of lentils They can easily be 
laised, they give a fanly high yield per acie, they can be kept easily, 
and they can be pioduced and sold cheaply in any desiied quantity 
Theiefoie among much moie than half of the woild’s population they 
ate laised m laigc quantities foi the expiess, although umecogmzed, 
puipose of pioviding the piotcin which is deficient m the cereals. 

608 IV. Oils and Fals Although caibohydiates and fats contain 
the same chemical elements and may be substituted foi each othei as 
souices of bodily heat and eneigy, both aie needed because they per- 
foim diffeient physiological functions Fats aie needed both to supply 
vaiiety in the diet and to promote digestion We have aheady seen 
that a diet composed laigely of ceieals is not sufficiently bulky and 
leads to indigestion Even if clued legumes aie added, the same trouble 
is found A sufficient but not excessive supply of fats or oils obviates 
this difficulty and makes for bettei health The vegetable pioducts 
winch furnish fats belong to three chief types (1) oily seeds such as 
sesame, (2) oily fiuits such as the olive, and (3) oily nuts such as the 
peanut and coconut The seeds appear to give the largest supply of 
oil per acie, and therefoie aic the main reliance in the most densely 
populated countries The cool countries which lely on oil seeds are 
located mainly in eastern Euiope Theie the commonest kinds aie 
rapeseed, hempseed, sunflower seed, colza, and linseed or flaxseed. The 
oil exit acted fiom rapeseed and sunflower seed is used for salads and 
cooking in Poland, Russia, Rumania, and other paits of eastern 
Europe Sunflowei seeds, when loasted, are a favorite delicacy in 
southern Russia, where they aie produced in vast quantities and eaten 
as Ameiicans eat peanuts Linseed was formerly used as a food prod- 
uct in the same way as sunflower seed, but linseed oil is now mainly a 
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raw mateiial m manufactiuing. In India and China, howevei, linseed 
Oil IS still usL-d as food Sesame, togetliei with ceitain other oil seeds 
111 India and so>beans in China, is the most impoitant of the oil seeds. 

609 The impoitanee of these souiecs of oil may be judged fiom 
Table 22, showing how many acies aie devoted to colza, lape, sun- 
floweis, sesame, peanuts, soybeans, castor beans, and olives for every 
100 acres devoted to ceieals, roots, tubeis, sugai cane, and othei sources 


TABLE 22 

Use of Oil Seeds and Olives 


Scandinavia 

, . 0 0 

Java 

,.42 

France 

0 I 

Japan 

. 7 8 

Germany 

0 2 

India (British provinces) 

10 0 

Poland 

0 3 

Turkey 

15 0 

USA 

I o 

India (native states) 

17 0 

Hungary 

I 0 

spam, Italy, Greece 

20 0 

Kumania 

2 3 

Manchukuo 

40 O' 

Russia 

. . 3 8 




* See note, {606 


of sugar The high figuies for Tuikey, and for Spam, Italy, and Greece 
aie due to the abundance of olive tiees, which cover laige tiacts 
Among all the souices of edible oil, none seems to be better than olives 
Although a few olives aie raised in California and Chile, this plum- 
lihe fiuit IS almost limited to the countiies immediately suiiounding 
the Afechteiranean Sea It needs the Mediteiianean type of climate 
with mild, laiiiy winters and long, hot, diy summeis Peanuts, coco- 
nuts, and palm nuts aie only a few of the many kinds of nuts which 
furnish oil They aie the mam souices of oil in vvaim countries 

610. Americans often suppose that the southein states fiom Vii- 
gtnia southvvaid and vvestvvaid aie the woild’s gieat peanut region 
That IS a mistake The southern states do indeed laise about a billion 
pounds per yeai—S pounds apiece foi eveiy Ameiican man, woman, 
and child, but two icgions, Biitish India and Senegal in Fiench West 
Afiica, expoit as imuh as out entire pioduction The United States 
IS not the gieatest consumer of peanuts either Out own pioduction is 
all that we requiie, but both Fiance and Germany use more than we 
do In fact, in piopoition to the population Germany demands twice 
as many as the United States, and Fiance 6 times as many Those 
countries do not eat peanuts at baseball games, but utilize them chiefly 
to supplement the supply of fats deiived fiom animals and from oil 
seeds Just as peanuts lepresent a main source of vegetable fats in 
subtropical countries, so coconuts and palm nuts represent a mam 
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souice of such fats in genuinely tropical countiies Their oil, how- 
evei, IS laigely used for industrial pm poses, but it is also an impoitant 
article of food Substitutes, foi either butter or the animal fats used 
in soap, foi example, can be made fiom palm oil. 

6ii The highest figuie in Table S3 is that of Manchukuo It 
lepresents piactically nothing except soybeans, and is the same as the 
4 O pel cent foi Manchukuo in Table 31 This means that some prod- 
ucts, among which soybeans aie the most conspicuous, supplement 'a 
staidly ceieal diet by supplying both protein and fats This fact, to- 
gcthei with the gieat reliability of the yield pei acie, has much to do 
with the extieme impoitance of this ciop in eastern Asia. In this 
respect soybeans resemble meat and milk They aie not so valuable, 
because the animal pioducts not only fulfill the double function of 
supplying both piotcin and fats, but also supply moie mineials and 
vitamins than soybeans The way m which one type of fat can be 
substituted for another is inteiesting In recent yeais tropical oils 
have laigely leplaced animal fats such as laid in Europe This, as 
well as the lecent haid tunes in Europe, has laigely decreased the ex- 
ports of lard from the United States The use of vegetable oils has 
also been increased by chemical discoveiies whereby the same oil can 
be made suitable for food, soap, or paint 

6i3 V. Flints and Vegetables. The last important way in which 
a diet IS laised toward the ideal is by means of fruits and green vege- 
tables with their great abundance of vitamins, acids, and minerals 
A 612 shows where these products are raised in Europe The supply 
is evidently deficient in the noithwest, but the harm done by such de- 
ficiency is largely overcome by tlie gieat abundance of milk There 
IS a similar deficiency in Russia, and it is by no means obviated by 
milk and meat, for these are relatively scarce in the Russian diet In 
England and the Netherlands the people evidently make a special 
efioit to laise fiuits and vegetables In the Netheilands, especially, 
such pioducts aie raised not only on faims, but also in the world’s 
most extensive gieenhouses. The reason is, of course, that the area 
around the Noith Sea is second only to the English-speaking countries 
across the seas in wealth, and has a huge urban population that can 
affoid a good diet Germany and old Poland show an eastward decline 
in fruits and vegetables due largely to the fact that severe continental 
winters make it haid to laise fruit and lessen the yield of vegetables 
by hosts in the late spiing and early fall A city such as Moscow in a 
thoroughly continental and faiily cold climate is surrounded by mar- 
ket gardens, like almost every other great city During July and espe- 
cially August the markets are filled with such a profusion of vegetables 
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that the uninfoinicd visitoi thinks that the supply is unlimited Two 
mouths later, howevci, the supply has laigcly disappeared Fiuit is 
sraiee, and most of the people iii both city and country aie fortunate 
if they can get cabbage to add to then potatoes, bread, and tea 

G13 The most conspicuous feature of A612 is the area of abundant 
fiuit and vegetables around the Meditenanean Sea This is due much 
moie to flint than to vegetables. Grapes aie the most impoitant fruit, 
but peaches, apneots, pcais, plums, mulberries, figs, and citrus fruits 
play then impoitant pait The fact that grapevines are often planted 
fai ajiait wiili other ciops between them laises the figures in A6ia 



A612— 1 1 lilts .iiid Vegetables m Luropc ( \rca in fiiiits ind vegetables as percentage 

ot all Lind devoted to liuiuau lood and law maicuals, 1934) 


somewhat, espetially in Italy Ncveitlicless, in no pait of the world 
aie flints nioic \aiied, inoic abundant, and of higher quality than in 
the coimtiies aiound the Meditenanean Sea, and in icgions such as 
California, ccntial Chile, and othcis with the Mediteiranean type of 
climate. In such climates fiesh vegetables also glow well in the spring 
and fall, although they thy up in sunimci unless iiiigated 

bi4 All things consideied, the countiies with the Meditenanean 
type of climate piobably aie the most-favoicd pans of the eailh from 
the standpoint of the kinds of food that aie leadily available Winter 
wheat and othei ceieals tliiive theie to piovide caibohydiales Abun- 
dant hilly 01 mountamous liacts that cannot easily be cultivated pio- 
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Vide pastuie for sheep and goats Olive tiees piovide a large and 
easily harvested supply of oil An abundance of fiuits is available 
fioin May or June when the mulbeiiics and apiicols iipen until De- 
cember when the last grapes disappear, but figs, eithei Iiesli oi diy, 
and oranges prolong the season of fruit The chief dcficieney is in 
piotem Cattle thrive only moderately, and the summers are too warm 
and dry for the best icsults in dairying, except in especially tool sec- 
tions such as northern Italy and within a few miles of the coast of 
California Legumes can be raised m laige c|uantitics, but hcie again 
the chy season limits the yield Nevci tireless, theie appeals to be no 
pait of the eai til's surface where so little effort is leqiuicd to obtain a 
faiily well-balanced and healthful diet during the gicatct pait of the 
year. This is piobahly one of the factors contnbuting to the eaily 
and lemaikable development of civilization in the lands aiound the 
Mechteiranean. Similat and even moie favoiable conditions on the 
Pacific Coast of the United States are one cause of the lapid advance 
of that 1 egion 

615 111 highly advanced countries, the local supply of food has 
ceased to be the determining factor in the nature and adequacy of the 
diet The thing that counts most now is the ability to piocuie fiom 
elsewheie tire right kinds of food at all seasons In all laige cities, as 
is well known, fruits and vegetables, as well as meat, milk, and all the 
othei mgiedients of a good diet, aic available at all seasons Never tire- 
less, the people who live where that is so, and who can affoul to buy 
pioducts that are laised far away, ought not to foiget that the major 
part of the earth’s inhabitants— an overwhelming majouty of perhaps 
80 01 possibly go per cent— still depend on local food supplies, and 
have a diet which depai ts widely from the ideal By means of count- 
less experiments through generation after generation they have dis- 
coveied that by making ccitam combinations of ciops they can get a 
diet which at least enables them to live without unheaiablc disconr- 
foi t The unconscious skill with whidr these adjustments have been 
made is remarkable Nevertheless, theie is still 100111 for gieat im- 
piovement, especially in the ovcipopulated countiics of Asia and the 
ineit countiies of the tiopics Even in eastein Euiope die diet is far 
fiom being as good as it might be, and the same is li ue of the majority 
of people even in western Europe and the United States. 
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Chapter XXVI 

TROPICAL REGIONS OF HIGH PRODUCTIVITY 

616 Regional Types IN niE Realm OF High Product ivin Hav- 
ing gamed some idea oC the optima o£ a ops, animals, and man, and of 
their sigmhcaucc in relation to pioduction, wc aie leady to study the 
Realm of High Pioductivity That lealm includes the paits of the 
woild which aie conspicuous as places wheie numcious ciops find then 
optima The Realm of High Pioductivity contains a gicatei number 
oi natuial icgions than docs eithei of the thiee less pioductive lealms, 
but these icgions are lelatively small m aiea They aie divided into 
thice types, nopical, transitional, and cyclonic. The Uopical type 
compiises Regions of Wet Tiopical Agucultuie (No g m Plate I) and 
Cool Tiopital Plighlands (No 4) The tiansitional type consists of 
(iV) icgions with the Meditenanean Type of climate (No. 7) on the 
west coasts of continents between 30° and 40° (sometimes 45°) fiom 
the ecpiatoi, and (E) Mild East Coast Regions (No 8) which occupy 
the east side of the continents in ncaily the same latitude as the Medi- 
tciiancan Regions The cyclonic type lies farther fiom the equator 
than the otliei two, and is almost limited to the noithein hemisphere. 
It is divided into foui paits, namely, Mai me Cyclonic Regions (No 9), 
the Amciican and European Continental Cyclonic Regions (Nos. 10 
and loA), and Cool Continental Regions (No 11). 

617 The Realm of High Pioductivity has a total aiea of about 
10,000,000 squaie miles, or less than one fifth of the eaith’s land 
smface Its population, however, numbcis neaily 1,500,000,000 or 
appioximately thiee foiiiths of the world's total From the standpoint 
of productivity it lanks still higher It produces at least four fifths 
of the world’s crops and domestic animals, most of the coal and 
non oie as well as a laige pait of tlie oLlici mineials, and practically 
all the manufactmed goods It pioduccs at least nine tenths of the 
world’s lumber, although its forests aic by no means so extensive as 
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those o£ the Realm of Llnccitain Agiicultuie and the sunounding 
Realm of Nonagucultiaal Pioduction 

6i8 The Rigion of Wet Tropical Agriculture Location. 
Within the Realm of High Pioductivity the Region of Wet Tropical 
Agiicultuie IS notewoithy £oi the way in which the pioduction of 
numeious and highly valuable tiopical ciops is concentiatecl in planta- 
tions So impoitant is this phase of agricultuie that this pait of the 
woild might also he called the Plantation Region Plate I and A6i8 
sluiw that this icgion is of small aiea and that its vanoiis little parts 
aie mostly found on windwaid seacoasts fating the tiadewinds or 
monsoons, or else on the slopes of inteiior mountains such as the 



Himalayas and Andes which also face to windwaid Note how the 
tiadewinds cause nanow bands of Wet Tropical Agricultural countiy 
along the cast side of Cenlial Amciica, South America (on both sides 
of the eqiiatoi), India, the Malay Peninsula, South Afiica, and 
noithem Austialia Monsoons or allied winds give use to similar 
strips in many parts of both the East and West Indies and along 
the west coast of India and the Malay Peninsula Monsoon winds 
that blow inland cause a broad band of Wet Tiopical Agricultuie 
along the base of the eastern Himalayas in India, while tradewinds 
blowing still faither inland acioss Biacil pioduce a similar band at 
the eastern foot of the Andes Most of the Pacific islands, such as 
Hairaii and Fiji, bcltmg to this same type of natural legion. 
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619 In places of this type the population tends to he dense and 
industiious in compaiison -with the people in the neighboimg Tiopical 
Rainfoiests, 01 in the Wet and Diy Low Latitudes. In all of them, 
likewise, there are at least the beginnings of plantations devoted to 
raising such crops as bananas, coffee, cacao, inanila hemp, sugar, tea, 
pineapples, jute, and quinine foi sale to the people of coolei climates. 
In many places such plantations have now become the mam business 
and pioduce major commodities for world trade Even such products 
as coconuts and palm nuts, which weic formerly raised only by 
natives, are now becoming impoitant plantation pioducts in the 
regions of Wet Tropical Agii- 
cultuie. In all these regions peo- 
ple from cooler par ts of the earth, 
especially Europeans and Ameri- 
cans, but also Chinese and people 
from the Andean highlands, have 
come to establish plantations and 
exploit the tiopical resources. 

620. Climate of Regions of 
Wet Tiopical Agncultuie Judg- 
ing by A620, the Regions of Wet 
Tiopical Agriculture seem at first 
to have a climate almost like that 
of the Tropical Rainforests 

(6102). Other chmogtaphs 

might be drawn which would 

seem at first to lesemble those of 
the Wet and Dry Low Latitudes 
(B107). Careful examination, 

however, shoyys a real and im- 
poitant difference between the 
climate of the typical plantation regions and those of the other 
two types of tropical regions, between which this type often lies 
The difference is that m Regions of Wet Tropical Agiicultuie the 
diy season is more distinct than in the Tropical Rainfoiests, but 
not so long or severe as in the Wet and Dry Low Latitudes A 
moderate difference in this respect makes a great diffeience in 
productivity. The difference m chmate between rainforests and 
Regions of Wet Tropical Agriculture is so slight that many geogra- 
phers do not separate them It has so much effect upon the utilization 
of the land, however, that it becomes highly impoitant in economic 
geography. 
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A620— Cliniogiaphs of Repfioiis of M^et 
Tropical Agriculture 
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621 The fact that Regions of Wet TiojJical Agricultine have a 
distinct diy season but not a long 01 vciy dry one has two impoitant 
advantages loi agiicnluiie Fust, it gives a reasonably long but not 
harniliil diy season which helps many ciops to iipen The diy season 
also affords an opportunity to get iid of weeds, plow new land, get ud 
of pests, and do vaiious other jobs which aie difficult or impossible 
when rain falls daily, the giound is always muddy, and weeds glow 
up almost oscmight In the second place, the fact that the diy season 
IS short and not absolutely rainless laigely eliminates the danger and 
unceitauuy of agncukme arising from the seveie cliy season which is 
so highly developed in the giassy foiests and savannas of the Wet and 
Diy Low Latitudes. Although the Regions of Wet Tiopical Agii- 
cultine hare a di.stinct city season, it is laiely diy enough to mjuie 
such sensitive ciops as bananas and cacao. On the othei hand, it is diy 
enough and long enough to allow ciops such as sugar and pineapples 
to ripen with plenty of the sunshine that is needed in ordei to make 
them sweet, or to dcrclop their staich as m com and iice. Hence 
uop faihues ate lelatively few m these legions, the quality of the 
crops IS high, and the yield pei acie lelatively good. 

622 People of Regions of Wet Tropical Agiicultiae A human 
advantage arises from the conditions of agiicultiue in the Regions of 
Wet Tiopical Agiiculture befoic plantations weie established In 
those days these weie the paits of the tropical lowlands wheie com 
w'as raised in the New World and iice in the Old Rice culture has 
been a major factor not only in peimitting tropical populations to 
become dense, but also in making such populations comparatively 
good workers. Rice cultuie cannot be earned on without at least a 
fair degiee of careful, steady woik, painstaking irrigation, and caie- 
fully legulated customs as to the shaiing of watei and control of 
floods. Thus It has been an important factor in creating habits of 
steady though slow industry among the people of southeastern Asia 
and the East Indies It also appears to have been a stiong factor 
in promoting the kind of social organization in which people work 
steadily and peacefully, and cooperate in public affairs Just how 
great these effects have been we cannot say, but it is clear that the best 
tropical workers come from rice-iaising parts of the Regions of Wet 
Tropical Agriculture. Corn culture has a similar effect, but by no 
means so great 

623 Another advantage of the Regions of Wet Tropical Agiicul- 
tuie is that they are the parts of the tropics where the diet is most 
varied and abundant, and there is least danger of the fiequent periods 
of scarcity which afflict other tropical regions aside from the highlands. 
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These small agiicultural regions are the pait o£ the tropics which has 
given use to the popular misapprehension that tiopical countries 
aie places wheie anyone can get a living without doing much more 
than open his mouth. Moreovei, they are the only parts of the tropics 
which a great many traveleis have evei seen Hence they have had far 
too much influence in shaping our ideas of the tiopics as a whole. 
Regions of Tiopical Agiicultuie, such as the coastal plain of southern 
India, Bengal, the lowlands of Java, the coastal legions of eastern 
Biazil, many of the West Indies and the Pacific Islands of Hawaii 
and Fiji, aie garden spots in comparison with tiopical regions as a 
whole The villages aie hidden in gioves of mango, banana, biead- 
fiuit, and papaya trees Rice fields m many places, and com fields m 
Othcis, dominate the sunounding landscape. Plantations of many 
kinds cover the slopes. We who aie of Euiopean descent in cooler 
lands owe a great debt to these people It would do us little haiin if 
Tiopical Rainforests and the Wet and Diy Low Latitudes weie entiiely 
eliminated, but it would cut deeply into our daily habits if the pioducts 
of wet tiopical agiiculture were eliminated horn our tables and flora 
our motor vehicles 

624 Pioducts of Regions of Wet Tiopical Agnculluie Pioducts 
of wet tropical agiicultuie represent about 30 pet cent of the value of 
all the impoits into the United States A624 gives an idea of the nature 
and relative importance of these products Some of the commodities 

Percentage of Total Imports to U S A 
0 2 ^ 6 & i0 

1. DragB (Qainice. LIquoHcc etc ) 

2 . Note (Cocoanut, Brazil, Caahew) 

8 Cabinet Woods (Teak, Mahogany) 

4 Spicks and flavorings (Pepper. Vanilla) 

5 Gums (Lac, Chicle Camphor) 

6 Fruits (Bananas. Pineapples) 

7 Oils (Coconut, Palm, Castor) 

8 Fibers (Jute, Sisal* Manila, Eapok) 

9 Sugar 
10 Itubber 

11, Stimulants (Coftee, Cocoa, Tea) 

Products of Tropical Asrricultural Regions Imported into the United States 
* Derived mainly from wet and dry low latitudes 

A624-Imports of Tropical Products into the United States Lightly shaded part 
of sugar bar indicates beet sugar from temperate regions 

ft 

of this diagram, such as cabinet woods and vanilla, are derived 
from the rainforest rather than from genuine Regions of Wet Tropical 
Agriculture Their total value, however, is so small that their omission 
ill A624 could scaicely be detected Bananas and cacao are other prod- 
ucts which aie raised on the edge of the genuine lainforest They are 
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taiscd only, howcvci, in places wheie a dty, or at least a dnei, season 
IS (juue dt'litiitel) developed Theiefoie, it seems best to include such 
aieas in the Regions ol W^et Tiopical Agiictiltuie, and to consider 
that those icgions .ne giadnally eiicioaclung on the lainforest How 
fai this encioachnient can go is not yet deal, but it is still slight, 
Anolliei point to note about Af)24 is that some of the pioducts, 
especially tea, toflee, and cpimine, come flora legions of faiily high 
altitude, and might theiefoie be counted as pioducts of the Cool 
Tiopual Flighlands If an altitude of a,ooo feet should be consideied 
enough to waiiant including a region among the highlands a laige 
pait of all tliiec of these pioducts would belong tlicie The highlands 
can scauely be tailed tool, howcvei, until an altitude of about 5,000 
feet IS leaclied Tluiefoie these thicc stimulants belong almost wholly 
to the legions of Wet Tiopical Agiicultinc. 

(125 Minoi T)oln(al Ptodiuts. Items 1 to 5 in A624 are of such 
small impoitame that W’c may gioup them all togethei Among the 
diugs, quinine is the most mteiesting Although the cinchona tiee, 
fiom which It is deiived, is a native ol the eastcin slopes of the Andes 
at an altitude of 3,000 feet or moie, nine tenths of the world’s supply 
come horn Java Quinine has a histoiy somewhat like that of lubber 
It grows natuially in an inaccessible location m South America among 
a spaise population not well adapted to steady woik It has been 
earned to the East Indies and impioved so much that the new varieties 
piodiice seveial tunes as much as the wild type A Dutch expeiimen- 
tal station foi quinine at the height of almost a mile in Java is a most 
fascinating place Not only docs the air have a delightful coolness, 
like that of May in the noitheiii United States, but theie aie glorious 
views of volcanoes, and the giaceful Javanese people aie veiy pic- 
tuicscjuc as they cut the weeds aniongj the tiecs or gather the baik 
Although quinine is one of the nunoi tropical pioducts m value, and 
IS impoitcd into the United States m only small quantities, it has 
played a gieat pait in the economic development of the Regions of 
Wet Tiopical Agiicultuie Foi a long time it was practically the only 
means by which the white man could combat the malana which 
natuially afflicts those legions It the white man had not been able to 
check the ravages of that disease by means of quinine, it is doubtful 
whethci the piesent huge development of such regions could have 
taken place 

020 Spices (No 4 in A624), ^5 well as quinine, are more impoitant 
in their histoiical effect upon economic geography than m their 
piesent ehect In the old days beloie Columbus made his famous 
voyage, the diet of Euiope was limited, and the cooking was poor. 



THL REGION OE WET TROPIC \L AGRICULrURE 


399 


Meats were the piedominant food of the wealthy, and they were often 
seivcd m a itate of semi-decay because llieie wcie no icfiigeiatois in 
which to keep them Biead was the main food of the pooiei people. 
Vegetables and fiuits weie scaice, and so weie milk and eggs in com- 
parison with the present Such conditions made the food unpalatable, 
monotonous, and unsatisfying Theiefoie people ciavcd peppei, cin- 
namon, cloves, mace, and othei spices to make then food taste better 
and stimulate their appetites Piactically all the spices came oveiland 
fiom India by way of the deseits of western Asia This made them 
costly Theiefoie spices lanked with gold as an incentive to Feidinand 
and Isabella in encoiu aging Columbus to seaich foi a shoitci and 
11101 e oceanic loute to the spice islands of the East Indies Because he 
thought that he had found those islands, the islands of the Caribbean 
legion aie now called the West Indies. 

627 The decline in theimpoitance of quinine and spices illustiates 
anothei of the punciples of economic geogiaphy The principle is 
that, as civilization uses highet, the most advanced countiies tend to 
find substitutes foi pioducts which come fiom a distance, especially 
if the pioducts aie difficult to obtain Quinine and other tiopical 
diugs hare diminished in impoitance because othei methods of com- 
bating malaiia, especially the elimination of mosquitoes, now make 
that disease far less common than formerly, at least on the plantations 
lun by white men Spices, as we have seen, aie needed far less than 
in the past not only because oui food is much nioic vaiied and better 
pieseived than fonnerly, but also because new kinds of catsups, pickles, 
and jellies hare been developed Flavoring extiacts of tiopical origin 
such as ranilla arc less necessaiy than foimerly, even though rve now 
use vastly gi eater quantities of ice cream The reason is that many 
nontiopical flavoiing extracts aie norv available, some being made fiom 
fiuits 01 other pioducts of tempeiatc lands, and otheis synthetically. 
Othei examples of the substitution of pioducts of the tcmpciate zone 
foi those of the tiopics aie seen in beet sugai, synthetic lubbei, and 
moth balls made fiom coal tai, or petioleiim to take the place of 
camphoi rvhich comes mainly fiom Taiwan (Foiinosa) The gums in 
Item 5 of A624 include not only camphor but also lac (shellac), for 
rvhich aitificial substitutes aie being found Sometimes the best rvay 
foi a coolei countiy to replace the pioducts of distant regions is to 
mtioduce a nerv ciop This has been done lepeatedly in the United 
States. The soybean of noith China, for example, is fast becoming 
a niajoi Amciican pioduct, the tung tice of south China is norv laised 
in laige gioves in Florida and Mississippi One of the gieat risks of 
the Regions of Wet Tiopical Agriculitue is that they rvill lose im- 
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poitant linds of economic activity because the mote advanced legions 
find ways of making oi laisnig substitutes We hate seen that this is 
what is liapjicning to the silk ot Japan 

628 The effects of the piinciplc which has just been explained aie 
often partly ncutiahzeci by those of anothei principle When people 
from a more ndvanced rconurtiy come to a rclalwcly backward economy 
such as that of the tropics, they lend to discover new uses and markets 
for hitherto neglected resources This is illustiated by chicle gum. 
Oiii antestois learned to chew spiuce gum which they got fioin the 
tices aiound them In the Liopics they tound that the abundant gum 
of the /apotc Uee is a better base for chewing gimi. and now souihein 
Mcmco, espeiially Yucatan, docs a huge business in tapping zapote 
tiees (’abinet woods aie another line in which a similai and gicatei 
development has only begun Teak is almost tlie only wood which is 
laiscd to any gieat extent in tiojncal plantations, but theie aie many 
beautiful and valuable species which might be thus laised It seems 
highly jnobable that some day giov'es of tiecs like the mahogany may 
he planted in the Regions of Wet Tiopical Agiicnlture, just as pines 
are planted m Geimany, Sweden, and pans of the United States To- 
day mahogany tiees and many otheis, such as losewood, aie piocuicd 
only by seaidung fai and wide among hundieds of vaiieties m the 
tiopical foiest Plantations of nut tiees will probably show a much 
moie rapid development The Brazil nut is steadily growing m 
favo: The tuiious West Indian cashew nut, whose stem is Tike a 
juicy, appetizing fuut, was unknown to most Ameiicans ao or §0 
yeais ago, but now is inipoited iir glowing quantities 

Gag Tropical Fruits. We hear a gicat deal about luscious tiopical 
fruits, but most people who go to the tiopics are disappointed in 
them Not only is it haul to get them, but veiy few ate as good as 
apples, peais, peaches, plums, giapes, manges, and giapefiuit Oi'angcs, 
to he sme, gunv in many trojutal legions, but in cjuality and abun- 
dance they cannot coinpaie with those of California, Floiida, Spam, 
and Palestine One reason for the poor quality of tropical fruits is 
that they have not been impioved by man to any such degree as the 
fruits of highei latitudes Anothei leason rs that most of them either 
are too sweet or have a rathei insipid flavor Even the banana and 
mango, winch aie two of the best, have a less definite chaiactei— less 
of a pleasant kind of acidity— than the mange, apple, and giape 
Nevertheless, the banana and mango are giowm almost univeisally 
around the houses of even the pooiesL natives in the Regions of \Yet 
Tiojiual Agiicultuie Othci tiopical fiuits of economic impoitancc 
include the papaya, bieadfiuit, pmcapple, and avocado. The fust 
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two aic lately shipped any gieat distance, but the otheis enter into 
foieigii commeice The mangosteen, with its puie white flesh inside 
a thick ling of pink-fleshcd iind, is often called the best of tiopical 
fi lilts It IS of little economic impoitance, liowevei, because it does 
not keep well, and is laigely confined within iiaiiow climatic limits 
in Ja\a and neighboiiiig parts of the East Indies 

630 Tropical Highlands Anothei type of tiopical legioii wheie 
pioductivity IS high is the cool tiopical highlands Plate I and A630 
show that these aie found in the Andes, Ceiitial Ameiica, Mexico, 
Cential Afiica, Madagascar, southwcstein Aiabia, and tlic plateau of 
Yunnan in southein China Small sections of India along the western 



side of the peninsula and on the southein slope of the Himalayas in 
Kashmir, Nepal, and Sikkim might also be included Tiopical 
plateaus exist also in the httle-known inteuoi of the huge island of 
New Guinea Such aieas tend to have a more peimanent and ad- 
vanced type of aguculture, a densei poprdation, and a liighei native 
civilization than the neighboiing lowlands. Ethiopia, Peiu, and 
Mexico have long lanked far above regions in the same latitude 
at lovr altitude This is paitly' due to the fact that the rainfall is 
lelatively moie inodeiate than lower down, the diy season does less 
harm because it is not so hot, the variety of ciops is gi'eater, and the 
soil as a rule is of better quality than in the hot, wet lowdancls More 
impoitant than this perhaps is the fact that in tiopical highlands 
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human health and vigoi are much beitci than in lowlands, especially 
than in lowlands beyond the ainelioiaiing influence of the sea 

631. Gieat Value oj Small Differences in Temper atuics. The con- 
Hast between tiopical highlands and lowlands is due laigely to tem- 
pcraiuie. This is seen in the high plateaus alieady mentioned and in 
lower tropical plateaus like those of southeastern Biazil, Central 
Amenca, Uganda, Madagascar, and the peninsula of India. Within 
the tiopics the tengieratuie usually declines appioximately 1° F foi 
eveiy 300 feet of altitude, although theie is much local vaiiation 
Nowlieie else ate human health and activity so gieatly influenced by 
difleiencLS of altitude, An aveiage tempciatuie of 60° to 70° fot clay 
and night with a fanly high humidity is the optimum for health and 
physical activity Tempeiatuies only 10° higlici, aveiaging 80® 01 
moie and lunning up to 85° or 90° by day, aie tincomf 01 table and 
debilitating It the humidity is also high, they cause most people to be 
listless, 01 at least disinclined to w'ork. Near the equator the tcmpeia- 
tute along the seacoasts aveiagcs approximately 80° the year lound, 
in the intenoi at low altitudes it runs still highei— horn 80° in the 
coolest month to 83° m the wannest at Manaus on the Amazon, foi 
example, Even at the tiopics, 231/^° fiom the equatoi, the tempciatuie 
on the coast averages above 70° at least half the yeai, while at low 
altitudes in the interior such temperatmes may last 9 months and the 
w'armest month may aveiage as high as 95° Such conditions are 
among the chief causes of tropical inefficiency They not only favoi 
the development of parasites, such as the hookworm and the anopheles 
mosquito which carries malaria, but also apparently reduce people's 
power to resist diseases in general, and certainly dimmish the desiie 
to work 

632. Fiom all this we see why a use of a few thousand feet in 
tropical legions is extremely beneficial, even though it bungs only 
a little of the variability which is so impoitant as a stimulant A use 
of only 2,000 01 3,000 feet bungs the tcmpeiatiue close to the optimum 
Thus at La Guaira on die coast of Venezuela the monthly aveiages 
lange fiom 78° to 83° This is not so bad if one has nothing to do 
except dunk lemonade. But it is debilitating, and gieatly slows up 
people’s woik, especially wlien tlie veitical sun bungs calms and liigli 
atmospheiic humidity Not far away at Caracas, an altitude of 3,300 
feet reduces the tempciatuie to 64° m the coolest month and 69° in 
the wannest Such temperatures ate delightful, and they aie not 
uncomfoi table even when the an is moist At Quito, close to the 
equator, but 9,000 feet high, no month aveiages below 54° or above 
55°. At Naiiobi, the capital of Kenya, on the equatoi m central 



TROPICAL HIGPILANDS 


403 


Afiica ai an altitude of 5,500, the sun is veiy hot, but the nights aie 
pleasantly cool. Rio de Janeiro, where the coolest month aseiagcs 
f)9° and the six humid months 74° to 79°, does not now giow so fast as 
Sao Paulo, 2,600 feet higher on the edge of the plateau There 
a\etage tempciatures of 58° to 69° join with the coffee industry in 
pioducmg one of the most energetic and progiessive cities in South 
America 

633 Rainfall and Vegetation in Cool Tropical Highlands When 
the midday sun appioaches the zenith a rainy season gencially begins 
in Tiopical Highlands. The rains incicase in intensity foi two 01 
tlnee months (A633) because the equa- 
tonal zone of rising ah, calms, and 
showeis follows the sun in its move- 
ments noithward or southward When 
the vertical sun is farthest away, how- 
evei, in June or December according to 
the hemispheie, one of the tradewind 
belts, or even the desert belt of de- 
scending an, reaches the plateau Then 
theie IS little or no lain On the wind- 
ward slopes, to be sure, where the trade- 
winds aie foiced to rise and give up 
their moisture, ram is common at all 
seasons, the vegetation takes the form 
of a tiopical forest, and a legion of wet 
tropical agricultuie is usually found 
On the plateaus, a dry season is usually 
well developed and therefore grassland 
is often interspeised with foiests. In 
paits of the Guatemalan Plateau one 
iidcs among pure trees and blackberry 
bushes Around Mexico City, where monthly average tempeiatuies of 
54° to 65° are almost ideal, although too monotonous, the suiioundmg 
mountains reduce the rainfall so much that diy grasslands prevail, 
together with iirigation, adobe houses, and miles of hedges made 
of the desert-loving agave or century plant In Kenya, at heights 
of 8,000 feet, broad giassy slopes alternate with thick bamboo 
jungles 

634 Higher still in Ecuador or Colombia the more level parts of 
the Andean Plateau look much like the eastern United States or 
western Europe. They afford charming landscapes with fields of green 
grass, corn, and potatoes, and many green trees, cattle, orchards. 
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bluelierries, arc! soft, fleecy clouds. In the little paiks oi squares of 
the towns, llowois svhich come tvith us at various seasons fioni caily 
spimg; to autumn— Molcts, tulips, piinnoses, daffodils, columbines, 
roses, and fall asters— aie all blooming at once In the oichaids the 
same tiee may cairy buds, floweis, and both gieen and iipc peaches, 
apples, or plums. Unfoitunately, the fiuits and vegetables of cooler 
regions aie usually of poor cpiality vsdien laiscd m the Liopics They 
need a vvniter in older to do their best 

635. Tempnntuie and Cjo/jt The Andean capitals of Bogota, 
Quito, and especially La Par are so high that they aic often uncom- 
foi table. Ihe nioimng sun is hot, but m the afternoon the wind may 
dull one to the bone, and the csennigs make one shivei Out-of-doois 
one wants to be like the Indians and weai a poncho, or woolen cape 
wntli a hole in the center for the head The low tempeiatuie at a 
height ot about 10,000 feet ncai Quito almost on the equator has a 
cuiious effect on the corn ciop The tempeiatuie at night is so low 
that this Cl op needs six months to niatuie On cleai nights when the 
sun IS either farthest noith or farthest south hosts may occui. Hence 
the only way to laise coin is to plant it just befoie one fiost season, 
and harvest it just befoie the next The seeds gctmmaie while theie 
IS clangei of host, but the sprouts do not appear above the giound 
Then the plants have just time to mature slowly before host comes 
again 

636 In Kenya, at altitudes of 7,000 to 9,000 feet, one sees a cuiioiis 
mixtuie of tiopical and teinpeiate conditions Wild Afiican black 
people diesscd in cattle hides and loaded with anklets, aimlcts, 
necklaces, and huge earungs of coppet wue and beads live neai 
recently amved white settlers The nativ'es siippoit themselves by 
means of cattle on the iqqict gtasslands and by raising coin and 
bananas lowti down The white people have plowed up large fields 
where they laise soft wheat at the liighci levels, soft white com with 
big kernels lower down, anti coffee still lowei at altitudes of about 
tj.ooo feet Close to an English home, almost naked black “boys” aie 
driving long teams of oxen which pull the white man’s plows. Across 
a bushy little gully the tiacks of an efephant that came last night form 
big holes among the plum and apple tiees of a Euiopean 01 chard. 

637 Highland Civilization This close juxtaposition of different 
civilizations is characteristic of Tiopical Highlands In the Andes and 
Mexico, befoie the coming of the white men, the rulers weie the 
descendants of invadeis who had conqueied but not displaced the 
earlier owncis of the land The Spaniaids followed their example, 
finding the country good because u was cool and relatively free from 
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disease But the old civilization still peisists beside the new Four 
centuiies of life with the Spaniaids ha\e only slightly alteied the 
Indians' mode of life 

638. In Africa the contrast between the lowlands and the central 
plateau is almost staitling In the evtiemely hot lowlands of southern 
Sudan the Sliilluks and Dinkas of the Nile plain are among the most 
backwaid people in the woild They cake their naked bodies with 
ashes to keep off insects They larely plant fields, but wander about 
with then cattle Houses aie leplaced by flimsy shelteis fiom the sun, 
made by tying together the tops of enoimous glasses 10 feet 01 moie 
in height, and spieading the bottoms in an aic At a height of 3,500 
to 5,000 feet in the Uganda Plateau a little faithci south the relative 
coolness and the fatoiable distiibution of lainfall throughout the 
yeai have helped to develop the most advanced of the native people 
of the gieat eqiiatoiial belt of Africa Long befoie the white man 
came they lived in villages wheie neat grass huts weie hidden among 
banana patches suiiounded by small fields of peanuts, yams, and 
mamoc They had learned to make beautiful doth out of baik, 
and to build lound huts that aie spacious, diy, and pleasing to the 
eye They had organized a leal government with a king suiiounded by 
lassals Their ability is illustiated by the railioad to Kampala, 
their chief town When this was planned, the Bntisli officials intended 
to use foieign laborers The native chiefs thought this would be 
bad for their people, and so peisuaded the British to let them do the 
work themselves. They did the woik "as well as Chinese would 
have done it,” according to a Biitish official, and finished it three 
months ahead of tune The naked cattle people of the hot lowland 
would nevei have the energy to undeitake such a thing. At a still 
liighei altitude 5,000 or 10,000 white scttleis aie holding the highest, 
coolest pai ts of Kenya m the midst of 2 ]/^ million black people About 
25,000 Hindus and otheis from India have also immigiated tluthei By 
solving as aitisans, small business men, and cleiks the Hindus create 
gieat ]ealousy, for they take the jobs which are wanted by the abler 
natives on the one hand and by the less able whites on the other 

639 The gieat reason for this mixture of civilization is that the 
highlands, especially the low'er ones, are the best of all tropical 
legions They supply not only valuable metals, as in Peru, Bolivia, 
and Colombia, but also most of our tea and coffee In southein Brazil 
the plateau and the coffee have attracted energetic Itahans and 
Spaniaids to Sao Paulo wheie they challenge the power of the 
Portuguese and Ncgio elements of Rio de Janeiio and the north This 
has led to fiequent revolutions even in the present century. In 
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640. Tropical Productiviiy. In Regions of Wet Tiopical Agii- 
cultiue theie is a stiong contiast between the value pei acic of (1) 
subsistence ciops, such as iice, com, cassava, sweet potatoes, and beans, 
which supply the people with food, and (2) plantation ciops such 
as sugai, coffee, and cacao, wludi aie laised for e\poit The sub- 
sistence ciops as a lule aie poorly cultivated by the natives, while the 
plantation ciops aic usually well cultuated under the direction of 
people fiom outside the tropics Plantation pioducts yield the highest 
value pel acie m such islands as Hawaii, Cuba, Mauiitms, Puerto 
Rico, Foimosa, Fiji, Ceylon, and Java They also yield high values 
on tropical east coasts such as those of Biazil and noithein Austialia, 
As a lule the most pioductive regions lie near one of the tropics, not 
far from 20° from the equator. Even these best legions, however, 
usually have only a small yield per acie of the subsistence crops. 
Heie aie some figures showing the combined yield of com and rice 
when the yield per acre in Hawaii is called 100, and each crop is given 
an importance proportional to its area Hawaii 100, Italy 89, Japan 70, 
Fiji 50, Foimosa (Taiwan) 47, Dutch Guiana (Surinam) 40, Java 36, 
Philippines 28, Pueito Rico 27, Ceylon 16 The yield of other sub- 
sistence ciops varies in much the same way Hawaii is evidently ex- 
ceptional, foi it stands above Italy and Japan, and gets twice as much 
pel acie as any other tropical region mentioned above, and about four 
times as much as the Philippines and Puerto Rico This is due mainly 
to unusually good volcanic soil and exceptionally intelligent and'skill- 
ful white settle! s The failure of other tropical regions to come up to 
the Hawaiian level, either in subsistence crops or plantation pioducts, 
illustrates the fact that within the tropics both people and soil tend to 
he unpioductive 

641. Tropical Subsistence Crops. The small yield per acre of corn, 
lice, and other subsistence crops in most of the plantation regions 
helps to explain why such regions rarely raise their own food in suffi- 
cient quantities, and rely to a considerable degree upon food from 
higher latitudes. Although the wages paid by plantations are almost 
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imanably low aLcoulmg to our standauls, they aie gencially woitli 
nioic pci ycai than tlic svihsistcme tiopi. which the laboieis noinially 
laise on then own Lind Tiiciefoie, unless thue is some lesiiaint 
by the got eminent, as in Java, the peasants aie eagci not only to get 
jobs on the plantations, but to sell their land to the planters. Thus ive 
get toiithiioiis siuli as pietatl ni Pucito Ruo whcie about ajo.ooo 
aiies aicdevoled to sugai, itjo.ooo to coffee, and ovei 50,000 to tobacco, 
but only about 1(10.000 to loin, beans, and sw'eet potatoes, 01 yams, the 
tliiee mam subsistence tiops Taking all the land into ai count, the 
Pueito Riian mips laised piimaiily foi evpoit occupy between tliiee 
and foul times as huge an aiea as those cle\oied to food foi home con- 
suiiiptiijii I'ndei stub coiuhtions plantaiion leginns aie foiced to 
nnjioi t louil fiom a dist.iiue In Hawaii and the Viigin Islands the 
clispiopoi tioii lietivien subsistence ciops and c\poi t aops uses still 
liighci 111 H.iwaii sngai, jnneapples, and otlier expoit pioducts 
oicujiy not lai fiom jo tunes as mucli land as siibststence ciops, and in 
the Viigin Islands almost 100 

hja Such a condition is undesnable in that it puls the plantation 
legions at the ineicy of events which happen fai away The demand 
fot pfantatioii pioducts is unieliahle foi at least tw'o mam leasons 
One is that the aiea vvhete new plantations tan be staitecl is still laige, 
and theie is a tendtm y to stai 1 11101 e than aie needed, thus i leatmg an 
oveisupjily ot tiojnial pioducts 'Hus lovveis puces, and perhaps puts 
old plantations out of business. Anothei tioiible is that plantation 
pioducts aie mainly luxunes, 01 at least necessities, such as sugar and 
lubbei , the use ol which can be gieatly cui tailed in haid times If the 
plantation laboieis aie tliiown out of woik and go back to cultivating 
then cmii land onie iiime, they geneially do it in the old slipshod 
fashion Then woik yields a scaiUiCT me nine than they had when 
they woiked on tlie plantations, and tliey cannot live so well as 
foiineily Often, howevei, tliev no loiigei own any land to winch to 
letuiii, and theieloie aie lelt with no iiie.ms of suppoit Such condi- 
tions iialuially tieate gie.it sulleiiag and discontent They prevail in 
Puctti) Ruo and the \’ngui Islands to a dangeious degiee 

G43 hOMT PiANTAiioN PRouiicrs The Banana Let us turn now 
to some ol the individual pioducts which make plantations piofitable, 
but at the same time cieate a seiiuus economic pioblem. Among 
tiopieal flints the banana is by fai the most impoitant One evidence 
of this IS the wav m which it has spiead horn Us onginal home in India 
and southein China to all parts of the tiopics. Anothei is the ex- 
tiaoulmaiy lapuhty with which its use has nicieased in the generation 
01 two since it was intioduct'd into the diet of teinpciate regions The 
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banana piobably foims a staple article of food for more iseople than 
any othet fruit Outside of the larger cities, nearly every inhabitant 
of the Regions of Wet Tiopical Agiiciiltuie and of the inoie favoied 
parts of the other natural regions in low latitudes has a few banaira- 
likc plants as part of the inixture of trees, bushes, and crops that sur- 
round his house Some of these'* produce bananas which are edible 
when raw, but more, as we hare seen, produce plantains which need 
to be cooked. In tropical legions the cooked fiuit, usually baked oi 
steamed, but sometimes filed, is far nroic impoitant than the raw 
Millions of people in Latin Amenta, Afnca, southern Asia, and the 
East Indies think that something is radically wiong if a bunch of green 
plantains or bananas is not hanging nr the hut Moie pcihaps tlrair 
any othei plant the banarra helps to make life easy nr the tiopics, 
while at the same time it ties people down to pcimancnt lesidence in 
one place 

G.J4 The banana will giow rvheievei tire climate is always warm 
and there is rain enough to produce tropical foiests All the inipoitairt 
tomrneicial plantations aie found at low elevations, but this is mainly 
because of the need of ocean ti airspoi tatioir Nowlieie do people rely 
on the banana inoie completely than iir the plateaus of Uganda, 
Uriindi, and Kenya in central Africa at derations of 3,000 to 6,000 
feet Aftci the shoots have been set out the banana needs little care, 
and will usually produce fiuit nr 12 to 14 months, although at luglrei 
elevations 01 on the edges of the tiopics it may rctjuiie nearly 3 years 
The yield per acie is enormous, varying normally fioin about 200 to 
300 bunches per year Of course there are hazaids. Dry seasons 
reduce the yield veiy greatly and somctinrcs cause famines in central 
Afnca Commcicial plantations suffci both fionr huiiicaiies and from 
diseases, esjrecially banana wilt, or Panama disease Such conditions 
are only a few of the many reasons why managers of unusually high 
ability are lecpuicd on banana plantations. The difficulties, however, 
are of iiimoi importance compared with the irutntive qualities and 
high yield of the fruit, and the fact that bananas can be picked quite 
green and yet ripen without loss of flavoi or nutritive value This 
gives time for tianspoitation and allows machineiy such as moving 
belts to be used in handling the bunches 

645. The great aiea for commeicial production of banairas centers 
around the Caribbean Sea Here the climate is favorable, and large 
areas of almost unused land are available for banana production The 
United States is close at hand to supply both a large market and meir 
with capital and initiative to start plantations Hence moie than 
60,000,000 bunches of bananas come to us annually, about half from 
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Honduras and Jamaica and tlic rest from lesser produceis of the 
Caribbean area Banana plantations have not developed on a large 
scale south of Euiope because the aieas m the same latitude as the 
Canbbean ate laigely descit, and the good banana areas farther south 
in Alnta are much farther from Europe than is the Caribbean section. 
Fast vessels cany bananas from the'Caiibbean to Europe as well as 
to the United States 

f).l6 Vegetable Oils The value of vegetable oils (No. 7 in A6a4) 
imported into the United States is as gieat as that of all the hints and 
gums put togcthei. Vegetable oils have been used for thousands of 
years. The Bible is full of phrases such as, “Mine head with oil, thou 
didst anoint.” Nevertheless, it is only recently that people have leal- 
i/ed the commcicial value of the oils contained m a vast number of 
plants Now, howcvei, the increased demand foi oil not only for 
salads and othci foods, hut especially for soap, vainish, lubiicants, and 
other jiut poses has caused an enoimous increase in the pioduction of 
vegetable oils Most of the production comes horn seeds or nuts which 
grow in warm 01 tiopical climates Here is an appioximate list of the 
number of short tons (2,000 pounds) required for the production of 
oil to be used in the United States 


TABLE 23 

Sources of Vegetable Oil 


Cottonseed 

. I,lOOpOOO 

Coconuts (copra) . . 

. . . . 165,000 

Soybeans 

600,000 

Sesame 

135.000 

Peanuts 

450,000 

Palm fruit 

. . 120,000 

Linseed (flaxseed) 

320,000 

Rapeseed 

105,000 

Olives . . 

320,000 

Hempseed 

. 25,000 


647. Most of the oil imported into the United States comes fiom 
the coconut palm and the oil palm, and is dciived horn Regions of 
Wet Tropical Agriculture As a source of food, drink, thatch, and 
fibci the coconut palm has long been highly important to dwelleis 
near the seacoast in the moist tropics, and now its fruit enters into 
general commerce among civilized nations Both the meat and the oil 
of the coconut are used for human foods; even the poorer oil is good 
for soap, and the residue left after the oil has been pressed out makes 
good cattle feed The ill-smelhng dried coconut meat, known as 
copra, comes to us mainly fiom the Philippines, but the remaining 
East Indies. Ceylon, and tlie islands of the Pacific are large produceis 
in proportion to their size. On some of tlie coial atolls of the Pacific 
copra is practically the only product that can be sold. 
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648. The main somce of palm oil, and palm kernel oil, -which is 
not the same as coconut oil, is the fiuit of a palm found mainly in 
West Afnca, especially Nigeiia, but now cultivated also in the East 
Indies The fiuit suggests a peach with an outei pulp suuounding a 
nut, but unlike the peach it gioivs in huge diopping clusteis The 
oil comes mainly fiom the pulp, but anothei soit comes from the 
kernel Both kinds are used like coconut oil for soap, candles, lubii- 
cants, and in making the substitute foi butter known as inaigarine. 
Palm nuts aie one of the few tiopical pioducts whose mam pioduction 
IS laigely in the hands of natives In geneial thcie is a strong tendency 
foi the pioduction of plantation pioducts to be concentiatcd in the 
hands of Europeans and Ameiicans This is paitly because the natives 
are likely to bung to market small quantities which cannot easily be 
sold, and also because they aie not caieful to laise nuts of uniform 
quality. It will be interesting to see whether the oil palm will continue 
to be raised by natives or will gradually fall into the hands of planta- 
tion oivners, as has already happened to a large extent m the Dutch 
East Indies 

649 Fibers. Warm regions ate the gieat producers of fibers as well 
as of oils Aside from flax and hemp all the important fibeis come 
fiom regions at least as warm as the Cotton Belt of the United States 
Several of the most important fibers belong entirely to the Regions of 
Wet Tropical Agriculture The most impoitant of these is jute, which 
stands next to cotton as the most widely used fiber deiived from 
plants. Its populaiity depends paitly on the ease with which it can be 
laised and prepared for maihet It is almost the only material used 
foi huilap, gunnysacks, and other bagging material Jute can be 
giown in many countries, but no other legion seems to combine so 
many advantages as eastern Bengal near Calcutta Tiopical heat, 
peiiodical floods of the Ganges, cheap and reasonably steady labor, 
and a location close to a busy poit all combine to make jute one of 
India’s big expoits The United States sometimes impoits 100,000 
tons pel yeai. Jute matuies so lapidly that tiuee months aftei the 
seedlings have been transplanted like rice, they aie 10 feet or more in 
height, and ai e ready for hai vest This helps to make jute cheap 

650 Among the other fibeis of Regions of Wet Tiopical Agricul- 
ture, manila hemp, from the bananalike abaca plant, resembles jute 
in having a long fiber, but is much stronger, and better for coidage. 
It needs a peculiar combination of warmth, moistuie, and deep, loamy, 
lei tile, loose-textured and well-diained soil such as is found in paits 
of the Philippines. If a good decorticator, or machine for separating 
the fiber fiom the suirounding pulp, should be invented for abaca. 
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It would ptobably soon put sisal and henequen out of the tunning 
Coir fibct, for biuslies, biooins, dootmats, staii caipets, and othei 
coal sc aiticlesj is dcnvcd fiom a tough husk on the outside of coconuts, 
and IS c\poitetl fioui the same Malaysian legions which expoit copia 
Kapok, oi tice cotton, is obtained fiom the seed vessels of the so-called 
Silk cotton iiee, ( hielly in Jasa Some is used fot filling life pieseiveis. 
but mote fot such pui poses as inatti esses 

fir,i .Sue, \R. As we follow' the items downward in A6a4 O'-'! con- 
Mitum of the impmtaiue of the Regions of Wet Tiopical Agiicultuie 
intieases One .single piodiut of those icgions, namely, cane sugar, 
supplies moie tlian 7 pel i eiit of the value of iinpoi ts into the continen- 
tal pait of the United .States. Ihis is a huge amount foi one single 
aiticle Only tubliei tanks highei. Sugai is piobably the most 
widely used of all food jnnehuts It supplies almost the same needs 
as potatoes, and pioduces even nioie food per acie. Measinetl in 
caloiies, a pound of sugai is ccpnvaleiit to ncaily G pounds of pota- 
toes Although sugai cane is laiscd in nunoi subtiopical aieas sucli as 
Louisiana, southcui .Spain, and southern China, it docs best in typical 
Regions of "Wet riopital Agiicultuie Faiily cby weathei dining the 
iipening of the cane gieatly incieases its sugai content 'With the 
exception of iiiigated aieas the gicat pioducing legions have high 
atmospheiic huiiiichtv, an annual lamfall of nioie than 40 inches, and 
a tempeiatuie of at least 80° during the wannest month. Compare 
AGoa with ,^tii8. .uicl note how well the chstiibution of cane sugar 
agrees with tliat of Regions of 'Wet Tropical Agiicultuie The only 
impoitant exci'plioiis axe Louisiana and four areas wheie sugar is 
laiscd by means of iiugation, namely, Egypt, noiihivestein India, Peiu, 
and noi them Aigentina Laige nicas wlicic the climate is right do not 
have the piopei sod Hie leading jiioduceis aic Butish India, Cuba, 
Java, the I’lulippincs, Hawaii, Foiinosa, Pueito Rico, and Ausiiaha 
The chief cxpoitois weie foimeily Cuba and Java, but the Javanese 
sugai iiichisliy was kugelv luiiied by the depression between 1930 and 
ly^o More than two lifths of the ivoilcl’s cane sugai is pioduced in the 
westein heiiiisphei e, and about one thud in the Caiibbean aiea alone 
The most impoitant inqioiteis aie the United States, the United 
Kingdom, and Japan Although India is one of the greatest pioduceis 
n£ lane sugai, it does not supply it own needs, and is the fouitli gieatest 
impouei In Cuba so much of the good com land is giv'eii up to 
sugai that the island is one of the most conspicuous impoiteis of 
foodstulfs, .Sugai is the one basic kind of food, as distinguished fiom 
luxuiics such as tea and cohee, that is expoited m huge cyuaiitities 
fiom tiopical to nontiopical lands. 
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652. The Sugar Plantations of Cuba The sugai industiy in Cuba 
illustrates not only the general principles of plantation agiicultine, but 
also the dangeis of one-crop agncultine and of political uncertainty 
This one island supplies one sivtli of the woild’s cane sugar and one 
tenth of all the sugai, including both beet and cane Excepting some 
of the smaller Caiibbean islands, such as Barbados, no other aica is so 
laigel> given over to sugar piodiiction The piospeiity and political 
stability of Cuba are bound up in this one ciop The labor eis who 
woik on the sugar plantations laise so little food, and othei Cuban 
faniicis produce so small a suiplus, that Cuba impoiis Luge cjuantitics 
of food m exchange foi her sugar. Each )c'ai, if the pine of sugar is 
faiily high, Cuba sends to the United States S75 01 Sntn 'vvoilh per 
Cuban family. Usually a thud of this, and often mine, is used to 
pay foi iiiipoited food, which the Cubans themselves might laise In 
estimating the impoitaiice of these figuies it must be icincmbeied that 
half the Cuban families piobably live on an income of less than 
$200 pel yeai, and many on less than §100 Because Cuba is so de- 
pendent on impoits, she is vitally intciestcd not only in the puce of 
com, wheat, and poik 111 the United States, but also m the success 
of the Newfoundland fisheues, which supply the Cuban tables, espe- 
cially on Fiidays The Cubans aie also conceiiied about such niattcis 
as tioubles in American oil fields whence conies fuel foi tiactois, and 
m the stiikes of the Pittsbuigh distiict whence comes heavy machinery 
foi the centials, 01 sugai factoiies, and rails loi the ti am ways that 
lamify widely in the cane fields She is still more vitally iiiteiested m 
changes in the Ainetican taiilf and in the lecent levival of the sugai- 
beet industry in Europe. Such changes, together with quota allot- 
nieiits and financial depression, reduced the sugar production of Cuba 
so that in 1933 it was only 37 per cent as gieat as in 1939, and even in 
1939 the piodiiction was fai below that of 10 yeais earhci Since 
puces, as well as production, fell off gicatly from 1932 to 193 the 
Cubans weic in a very bad plight, horn which they have not yet wholly 
lecovered. 

653 Vaiiations 111 the puce of sugar fioni yeai to year have a 
gieat effect on Cuba During the Woild Wai, competition fioin the 
beet sugar of Europe and fiom the sugar regions of southern Asia was 
largely cut off Tins caused a period of high puces in Cuba, with 
resultant prospeiity and gieat expansion of the industiy Money was 
spent lavishly, many fine houses weie built, and otheis weie started 
only to be left uncompleted when the slump finally ai rived Tins 
happened when beet sugar came back into the market, when othei 
cane-sugar areas such as Java became serious competitois, and when 
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the United Stales tarifE was laised The people of Cuba suddenly 
founel that fiom a standaid of living that was high foi tiopical people 
they wei e thrown down to a eondition of povet ty and iniseiy Political 
discontent and rebellion bioke out. Such conditions aie likely to 
occur m aieas which de]iend upon a single ciop It only a quarter, 
instead of thiee quaiteis, of Cuba’s expoits consisted of sugar, that 
island, jnesumably, would be much happier Nevei tireless, if the de- 
mand foi sugar should again inciease, as it piobably will, Cuba is 
likel) to continue to raise sugai, for few places aie better adapted 
to this ciop not only in climate and soil, but also in location ncai a 
good niaiket 


TABLE 24 

Per Capita Consumption of Sugar 


Country 

Pounds per 
capita per 

Country 

Pounds per 
capita per 

Australia 

annum 

128 

Switzerland 

annum 

86 

Hawaii 

121 

Italy 

20 

Denmark 

112 

Egypt 

18 

United States 

112 

USSR 

18 

Cuba 

97 

Haiti and Santo Domingo 

9 

Gieat Britain 

92 

China . 

6 

Canada 

go 




G54 The Consumption of Sugai Table 24 gives samples of some 
of the gieatest and some of the smallest consumeis of sugar per capita 
undei noinial conditions The wide differences tlicre shown depend 
inainl) on economic conditions but also in pait on the abundance of 
local supplies of sugar and on local customs or industries such as the 
canning of pineapples in Hawaii Consumption is high in western 
Euiope and in all English-speaking coimtucs It is also high in 
Hawaii and Cuba where much sugai is produced It is low in coun- 
tries such as Italy and Russia winch pioduce little sugar and cannot 
afford to impoit much It is also low m Egypt, Haiti, and Santo 
Domingo, wheie people cannot affoid it, even though sugar is pio- 
cluced locally Southein China laises a little'sugar cane, but northern 
China, as well as laige sections of India, contains tens of millions 
to whom sugar is a raie luxury Fiom all this it appeals that, in 
spue of the coinpetmon of beet sugar, the pi eduction of sugar cane 
makes the Regions of W’ct Tropical Agiicultuie of gieat impoitance 
to many of the most adsanced nations That is one leason why the 
United States has invested so much money in Cuba, and has so strong 
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a political interest there For similai reasons Gieat Biitain is in- 
teicstccl in the West Indies and Japan in Formosa 

655. Threl Stimulants I Coffee Wc come now to the last two 
Items in A624 Nothing more need be said about rubber, for it has 
been fully discussed in Chapter I The fact that the thiee main 
stimulants, coffee, cocoa, and tea, account for almost a tenth of the 
\alue of the imports into the United States illustrates the high buying 
power of the country It also shows how dependent we aie upon 
Regions of Wet Tropical Agticultme for some of oui most comforting 
luxuries Coffee illustiates a numbei of geogiapliical pnnciples For 
example, it illustrates the way in which the o/hmunn of a oop vanes 
in response not only to the selection of vanclies by man, but also to 
diseases and pests Coffee was intioduccd into Euiopc fiom Aiabia in 
1650, but of course it could not be 
raised there. Accoidmgly the Euro- 
peans took It to Java and Ceylon, 
which for neaily two hundred years 
were the mam coffee aieas of the 
world “Java coffee” is still famous, 
although it no longer comes from 
there About 1875 a leaf blight 
luined the plantations of Ceylon, 
and spread to India and Java 
These legions thereupon turned to 
tea and other plantation crops, or 
to hardier types of coffee, as in Ea"st 
Java. Meanwhile, coffee had been 
introduced in the Caribbean region 
and especially in Biazil, which now produces most of the world’s 
supply It glows best in Regions of Wet Tropical Agriculture with 
a rainfall of 50 to roo inches. 

656 Coffee also illustrates a principle with which we are now 
familiar, namely, that crops tend to do best near their cooler limits 
The coffees of the finest flavor ate largely produced at considerable 
altitudes Transportation is often costly in such places, but the 
delicate flavor of the upland coffee of Colombia and Guatemala, for 
example, raises the price enough to offset this disadvantage Again, 
southern Brazil is by fai the greatest producer of coffee, and the pro- 
duction there is almost entirely upon cool plateaus, where the tempera- 
ture 111 July, the coldest month, averages about 60°. Moreover, by 
far the greatest production is in the lelatively southern province of 
Sdo Paulo (A656), where hosts are not unknown. More significant 
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than this, lioAvevcr, is the fact that in Sao Paulo the pioduction per tree 
IS gi eater than iii am othci Bia/ihan piosince except Bahia, near the 
cqualoi, whete it is about the same, and Paiana, where the pioduction 
IS neaily tliice times that of Sao Paulo Paiana lies south of Sao Paulo 
at the coklwaid niaigm ot toiroe culture Another advantage of the 
(ooler legions is that, sime theie is a distinct cool season, all the coffee 
hemes iipen at about the same time Hence theie is need of only one 
picking, instead of seveial as in the tiopital icgions 

G57 A jiolitical lactoi m toffec-iaising is the so-called valoiization 
scheme I'oi a ulule the coffee plantations in Biazil weie so piofitable 
that f.u too many tiees vveie set out Theiefoie, the supply of coffee 
betaine so gieat that pines diopped to luinously low Icv’cls Accord- 
ingly, at vaiious times the Bia/ihan goveinmcnt has inteivened, buying 
coffee fioin the plan tens and stoiing it 111 govcinment wai chouses in 
hope of selling it latei at a piofit This pi off t, liowevei, has often 
failed to mateiialize, and sometimes hundieds of thousands of sacks 
of the jiooiei cotiee have been piled along the laihoad Hacks and 
binned, 01 else thiovvn into tiie sea The Biaziiian govcinment has 
spent imllions ot dollais in this way without much success— another 
exam[)le of the dangei of lelving too imith on one pioduct 

fiyS II Cntao Vlthough cacao was intiodueed into Europe early 
in the sixteenth centuiy, it was long a Spanish monopoly and fai too 
expensive foi gtneial use Even in the eaily nineteenth centmy the 
entne Eniopean eonsumjition was piobably less than ia,ooo tons In 
leceiit yeais, how'ever, theie has been an exti aordinary increase in 
output a< tompanied by a shilt in the aieas of pioduction from the 
Caiibbean legiiin and Ecuador to Brazil, and especially to the African 
Gold Goast and Nigeiia In lyoo the woild production of cacao was 
about 150,000 tons pei yeai, now (100,000 is not uncommon The cacao 
tiee beais well only in waim, humid legions, cluelly within 12° 01 15° 
of the equaloi In latt catao might almost be called a pioduct of the 
Equatoiial Raiiifoiest 'I he yield is best wlieie theie is little wind, for 
dry winds injtiie the ginwlh of the heavy gieen, led, 01 brown pods 
which aie attached dnectly to the main blanches and tiunks, and 
strong winds often bieak them Hence cacao plantations aie largely 
resti acted to lelativ ely calm distiicts fiee from huiiicanes There they 
usually occLipv piotected valleys and small dealings m the equatorial 
forest Moieovei, they aie often piotected by tallei tiees which furnish 
shade and diimiiish the daiigcis fiom both sun and wind In Trinidad, 
foi example, the pink blossoms of these tiees present a supeib aspect 
when seen above the cliffs that boiclei the noithern side of the island 
659 The shift in pioduction of cacao from American to Afucan 
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regions has been accompanied by a coiiespondmg shift from large 
plantations owned mainly by foieigneis to small holdings owned by 
natives This means that in the pioductioii of cacao, as well as of 
palm oil, the natives of the Guinea Coast of Afiica hold the unique 
position of being the mam produccis of an important crop which is 
raised almost entnely for expoit W^hether the natives are more 
competent than those of other tropical regions, or whether they owe 
then success to the skillful guidance of then Biitish rulers, is not cer- 
tain The Spaniards still cliiiik more cocoa than most people, but 
the rapidly increasing demand for this delicious product comes largely 
from the use of chocolate in confcctionciy The United States is 
the greatest consumei, taking moic than 50 per cent of the world 
supply, while western Europe takes most of the balance 

660 III Tea This stimulant glows not only m the Region of 
Wet Tropical Agiicultuie, but also in the Mild East Coast Regions 
(Plate I) It IS borne on a hauly bush, which is probably a native 
of the highlands of southein China From there it has spiead equator- 
waid as far as Java, westward to Ceylon and Assam, and northward 
to southern Japan Nevertheless tire greatest production and local 
use of tea are still found in southein China Many Austiahans do 
indeed drink tea five or even seven times a day, but even to them 
tea is not quite so great a necessity as to the multitudes of Chinese 
and Japanese who dunk practically nothing else This condition 
arises partly from the danger of infection through drinking unboiled 
water in legions of dense population wheie sewage is used on the 
fields It also arises partly fiom the ease with which tea can be raised 
on slopes too steep for othei ciops The fact that tea is so universally 
grown in southern China has had a bad effect on that country’s for- 
eign tea tiade A century ago China was the gicat souice of tea for all 
the western woild Tlieie was no room for large plantations in China, 
howevei, and no incentive for Emopcaiis to go there as tea-raisers 
The Chinese farmeis usually pioduced only small quantities of un- 
soited tea with no sepatatioir according to giades of quality Accord- 
ingly, Euiopean planters m Assam were able to cut deeply into the 
Chinese tea tiade Then, when coffee suffered from disease in Ceylon 
and Java, tea took its place Theie the moist climate is better for 
tea than for coffee, which needs a dry season New tea areas were 
also developed in Sumatia and Formosa, and Japan began to export 
its unfeimeirted gieen tea, winch is stronger than the fermented black 
tea Thus China became a iiiinor factor as an exporter of tea. 

661. Cities. A dense population and valuable products cause 
the Regions of Wet Tropical Agriculture to be well supplied with 
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Cities. Eighteen ha\e populations above 250,000 As one gets away 
from the Equatoiial Rainfoiest the size of these cities mci eases Thus 
the seven within 12° of the equator (Singapoie, Colombo, Batavia, 
Suiabaya, Belem, Recife, and Sao Salvadoi) aveiage about 350,000 
inhabitants, the four between 12° and 18° (Madias, Rangoon, Bang- 
kok, Manila) aveiage about yoo.ooo, and the seven in higher latitudes 
(Bombay, Calcutta, Hongkong, Canton, Habana, Rio de Janeiio, 
and Sao Paulo) aveiage over a million, and none has much less than 
600,000 It is mteiesting to note that, aside fiom Bombay in latitude 
ig'’, these laiger cities all he close to the tiopics at latitudes of 22° 01 
23°. The fact that the lowest latitudes do not favor the giowth of 
large cities becomes still moie evident when we note that Hongkong, 
Colombo, and especially Singapoie owe much of then giowth to the 
fact that they aie way stations on gieat routes between more active 
paits of the world in Iiiglier latitudes. 

G62 One of the noteworthy facts about these eighteen tiopical 
cities IS that all except Sao Patilo are seapoits This is paitly because 
the Regions of Wet Tiopical Agiicultuie lie mainly along the sea- 
coasts, as is evident in Plate I, but it as also because the cities in this 
part of the woild are almost purely commercial and governmental 
with little industiial, financial, or cultural activity Many are closely 
associated with the expoit of some particular product Calcutta with 
jute, Bombay with cotton, Bangkok and Rangoon with iice, Manila 
with mamla hemp and sugar, Surabaya, Habana, and Recife with 
sugar, Singapore and foimeily Belem with lubber, and Sao Paulo and 
Rio cle Janeiro with coffee. Although Sao Paulo is not a seaport, 
Santos, Us port, may almost be counted as a distant subuib of this 
rapidly giowing collee city Sao Salvador in Brazil is quite a cacao 
poit, although sugar and hides aie also impoitant Bananas aie the 
only mam pioduct of tropical plantations not lepiesented in this 
discussion of cities They are so perishable that they cannot be col- 
lected at any one gieat poit, but must be picked up by ships at many 
small poits close to the plantations Batavia, Canton, Hongkong, 
Madias, and Rio de Janeiio do not specialize in definite pioducts so 
much as most of the other cities in legions of this type All except 
Hongkong have giown large because they are centers of both trade and 
government for large numbers of people 

G63 Marnifarturmg Eactories aie of minor importance in Regions 
of Wet Tropical Agriculture. Sao Paulo, with its textile and other 
factoiics, comes neaier than any of the other cities to being a manu- 
facturing centei. This is just what would be expected, for Sao Paulo 
lies not only about 2,400 feet above the sea, but also on the border of 
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the tropiLS so that it has coinfoitablj tofil winteis and not uncom- 
foi table siimnicis Bombay comes next as a manufactuiing place, 
but Its totlon mills gi\e occupation to only a small pait of the popu- 
lation In the othei cities theie is a ccitain amount ot simple nianu- 
factuiing m the ivay of piepaiitifg law niateuals foi maiket Many 
people likewise engage in piinulive mclustnes which they caiiy on 
in then homes, oi in the little shops of silveismiths, einbioiclereis, 
coppeisniuhs, wood-cai\eis, ivoiy-caicers, shoemakers, and the like, 
who lend to the ba/aars of such cities a laige pait of then chaini 
Moieover, m modem days the comniuiuty mdustiies in these tiopical 
cities include not only pnmitive bread-making, caipentiy, and mason- 
woik but the supplying ol electiicit), gas, and tianspoitation accoid- 
mg to Eiuopean methods Yet, in spite of all this, tlieie is little real 
manufactuiing Hence the tiade of all these tiopical cities consists 
mainly of the expoit of plantation pioducis, oi in some cases ot 
hides and foicst pioducts, and the inipoit of machineiy, cloth, motor 
vehicles, and sometimes ceieals fioiu legtons in higliei latitudes 

66i The Wnim Except in the moie icmpeiaie legions of 

southern Biazil and Natal, wheie the white man foiins an impoitant 
pait of the population, the white man’s task in wet tiopical agiicul- 
tme is mainly one of supeivision His numbeis, theiefoie, aic small 
compaied with the native population But even foi this woik of 
supei vising he often needs liesh vitality, foi the waim, monotonous 
climate saps his energy tie can get this tempoiaiily by going up into 
the mountains wlieie lowei temperatures pievail, hut to escape the 
monotony he has to go back to the aiea of cyclonic stoims So one 
of the rules foi the white employees of piivate concerns, as well as 
governments, is that icgular and ficquent vacations shall be given. 

66r, An exceptional situation in lespect to white men in the 
Regions ol Wet Tiojiical Ague ultine is found in noi them Queensland 
Them about 200,000 white people fiom the laccs of noithem Euiope 
do all sous of wuik under nioie 01 less tiopical concliUons Pio- 
tected by law against labor competition fioni coloicd races, these 
people ai e caiiying on a unique expeiimeiit in colonization Although 
the cost of pioduction along almost cveiy line is considciably higher 
than in tiopical legions with coloied labor, the results have been 
faiily successful The deatliiate, whicli is geneially high in tropical 
regions, is heie lemaikably low, and the people woik with consider- 
able encig)' This is explained pailly by the fact that, inasmuch as 
piactically the whole population is white, it has been possible to apply 
modem hygiene 111 such a way that the dangeious tiopical diseases 
have been laigcly kept out Still moie impoitant pcihaps is the 
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666 West versus East Leaving the vvainiei paits of the Realm 
of High Pioductivit), wheie wet tiopieal agiicultiiie picvails and 
plantations have newly been developed, we pass nevt to siibtiopical 
latitudes Heie we hud the natuial legions which have longest been 
highly pioduciive and economically active In Plate I the^ aie defined 
as the Medueuanean l^pe on west coasts, and Mild East Coast 
Regions, sometimes called Eluinid Suhtiopieal Regions, on the cast 
In these legioiis, just as in tliose wiihm tlie tiopics, evposiiie to 
moistuie-bcaiing winds fiuin the ocean is a piimaiy lactoi in detei- 
mming the iiatuic not only of the natuial vegciaiion, but also of 
agucultuie and the geuetal asjiects of economic development Aside 
fiom tempeiatuie, no phase ol physical enviionmcnt has a gt eater 
effect upon economic geogiaphy than the atniospliciic movements 
which govern tainfall 

G67 It will be lemerabeied that on the west side of each continent, 
as one goes away fiom the equatoi, the lamfoiest is giadiially le- 
placed by jungle, and this in turn by tiojncal snub The scrub foiest 
passes into savanna, winch degeneiates into steppes, and then into 
desert Aftei ^00 or 1,000 miles of deseit, giassy steppes appeal once 
more and then pass into foiest at a distance of 30° mote or less horn 
the ecpiatoi Tins Medueuanean foiest consists of small scatteied 
haidwoods like the lauici and olive, many ol which aie bushy The 
foiest as a whole has haul, small, cveigieon leaves and tough knotty 
wood The mam agucultuial activity is the laismg of wintei ciops 
of wheat and bailey, but this is supplemented by tree crops such 
as olives, nuts, and giapes, and by siimmci agiiculttire on small but 
intensively cultivated iiiigated tiacts. 

668 On the east side of the contmciiis a diifeient distiibuiion of 
vegetation pievails Except in East Abica notth of the equator, theie 
is a giadual transition flora tiopical lainfoiest and wet tropical agii- 
cultuie to tempeiate hardwood foiests without any interruption by 
deserts, steppes, savannas, ot even tiopical sciub An intensive type 
of summer agricultme is dominant wlieievci the densei tropical lain- 
foiest gives place to jungle or tempeiate haidwoods Iingation is 
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impoitant here as well as on west coasts, but it takes the fonn of 
■vvulcsjireacl summei imgation for iitc (lining peiioils of abundant 
ram, or else of iirigatioii in the spiing on a small stale to stait other 
ciops bcfote the rams anue The diflcteiue bettvcen the east and 
west coasts is biought out by the fact that, when [leople in the Meditci- 
ranean type of climate aie gathciing llieii mam liaivcst fiom May to 
July, those m the Mild East Coast Region aie eithci planting seed, 
setting out lice plants, oi weeding beds of young seedlings On the 
other hand, m the fall when the cast toast people aie haivcsting many 
of then ctops, the Rest coast faimeis aie plowing the land and getting 
leady to sow then mam ciop With tins ccmtiast iii the seasons of 
agiKultuie go many othei contrasts in kinds of ciops, ahimclaiicc and 
nalnie of tlomestic animals, and methods ot agncultmc, aichitcctiiic, 
clothing, and eating 

0(u) Eacli continent has at least a sample of both the Mcchtenancan 
and the Mild East Coast t\pcs of natuial icgions The samples, how- 
evei, vaiy gieatly in si/e, clegicc of sepaiation, and amount of cliffci- 
ence The latger the land mass and the highei the latitude into which 
it penetrates, the gieatei the contrast in piactieally all lespects In 
Plate I notice how the black aiea of the Mcditeirancan type on the 
west coast of each continent, counting Einasia, of cmnse, as a single 
continent, is balanced by a iiioic lightly shaded aiea indicating Mild 
East Coast Regions. In the .southein continents, and even in Noith 
Aineiua, one oi both types of natmal region is lechiced to small dimen- 
sions In South Afiica both types aie included m Cape Colony They 
are veiy small, not shat{dy distinguished, and not sepaiatcd by deseits 
or steppes The economic as wmll as the cbniaiic dilFci dices between 
them ate so .slight that most people scauely know that they exist In 
Austialia the conliast between the Meditcnauean climate, as found 
in West Austialia and South Austialia, and the Mild East Coast 
climate, as found in Victoiia and Nesv South IVales, is svell known to 
Austi.ihans and has loial iiiipoi taiicc, but the sroild as a wliole thinks 
little about it. On the other liand, the niajoiity ot rvell-urfoimed 
Aineiicans leahce that chmatic dilleicnccs make Chile and Aigcntma 
quite dilfeient Few, lunrcver, realize how laigely Chile owes its 
peimanent stiength to the lucouspicuous little stiip of unusually cool 
Mediteiianean climate shown in Plate I In the same svay Aigentma 
and Uuiguay owe theiis mainly to die relatnely small section wuth a 
Mild East Coast climate, dins section dominates both countiies 
politically, industiially, c ommei cially, and agiicultuially The sepa- 
lation of the west coast and cast toast types of climate by descits and 
steppes as well as momuams is cleaily esulent in South Ameiica 
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This IS a chaiactciistic Icaune of latiLudes 30° to 40° pro\i<led a con- 
tinent extends into latitudes abo\e 40° 

670 In Noitli Amenta die contiast between California with its 
oiangcs, giapes, piunes, legeiables, and Hollywood, and the South 
Atlantic and Gull states isitli then coin, cotton, tobacco, and Maidi 
Gias, IS too well known to need comment Notice the width of the 
giassland and semi-desert which sepaiate them m Plate I Finally the 
Euiasian coimtiies of Spain, Italy, Gicece, and Tin key aie so difleient 
fioni China and Japan that few people would think of classing them 
togethei Then scpaiaiion by thousands of miles of dcscit, steppe, 
and mountains has helped to make them highly dilleient in lace, 
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customs, and histone al development Ncveitlieltss, c\en if they wcie 
next dooi to one another, the dilfercncc in then seasons of lanilall 
and ni the plants, animals, and methods of agiicultuie which lit the 
climate w'ould make them ddleient, e\cn if inhabited by people of 
the same 1 ace, language, and culture 

671 The Af EDI 1 ERR \ni;an Tape or Climate Suimnci Di ought and 
Wmlct Rams The priinaiy dilfeience betw'een west and east coasts 
in latitudes 30° to 40° aiises fiom the contiast in lainfall (AG7i and 
A6gy) West coasts get abundant lain in winter and little 01 none in 
suinincT, east coasts get a gieat deal in summer and less in wintei. 
In suinmei the Mediteiianean 01 Diy Subtiopical sections of all con- 
tinents aie undcT the ijiHuence eithei of the belt of subtropical high 
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prpssuic ivhich causes a gcncial dowmvaul nio\ement of the air with 
little wiml. ni of the tiadewimls whuli blow cquatoiwaid on the 
boidei of the high-picssuie belt Thus they have clear skies, and little 
oi no lain The lainless peiiod lasts six months oi moie on the 
equal oin aid side of such legions,, lint declines to onl) a month oi two 
on tilt poltwaid side. In fact noithein Italy gets enough summer 
lain so that its tlimate is not typically Mcditeiiaiiean It is classified 
in this book as hating a tyi Ionic climate, although it has a lathei chy 
sunnnei, and lies south of niountains which foiin a distinct climatic 
baincr 

G72 In wintei the Mcditeiianean t\pc of climate gets lain because 
the belt of cyclonic stoims nugiatcs ccpiatoiwaid following the sun 
C} clonic stoims aie gicsit eddies of an sevcial hunched miles in 
diamctet The) dctclop wheie bodies of leLitively cool, thy an fioin 
higliei latitudes (jiolai an masses) meet similai bodies of waim moist 
air (tiopical an masses) which mote lioin lelativcly waiin oceans in 
lower lauuicles. When stuh masses of an meet one another, xain 
ensues because the told air, being lelatitel) heavy, acts as a baiiier 
o\ci which the waim an uses almost as if it had cncounteied a plateau. 
As the tiopical an uses, it becomes cool, thus often causing lain. 
Meanwhile the cool an mass, which is usually moving towaid lower 
latitudes, giadually pushes its way under the waim mass Hence 
towaid the end of a stoini the waim an usuallv disappears The 
cold air which displaces it may cause snow fliiiiies at the end of a 
ram in wiiitei Its ainval accounts foi the fact that most stoims in 
middle latitudes end with cooler weather, and sometimes with cold 
waves Thus stoims piovide vaiiability m addition to the benefits 
arising fioiii lam and humidity Sometimes the opposing masses ol 
ait meet in su< h a way that their meeting place leinaiiis almost sta- 
tionary, and rain keeps falling day aftci day. Such conditions often 
lead to Hoods Far moie commonly both masses of an have an 
obluj^ucly eastward movement Heme tlicir meeting place moves 
forwaid towaid the east m a more 01 less curved path Beyond the 
Atlantic some stoims travel acioss cential and noithcin Europe, but 
tend to fade away towaid Asia. Otheis swung acioss Fiance to noith- 
ein Italy and then towaid the cast, but with diminishing vigoi The 
intensification and southward shifting of the stoim belt bungs at 
least a little winter ram to the wdiole legion around the Medueiianean 
Sea, mcliidmg even the Nile Delta A similai equatoiwaid shifting 
of the meeting place of polar and tiopical air masses gives use to 
winter lams in legions having the Mediteuanean type of climate in 
the olhei continents 
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673. ChmnctcwitK 5 0/ flir Mrclilrtianran Type of Climate When 
c)clonic sLoinis shift equatoiwaid dining the wintei in this climate 
wheie so many gieat nations Iia\e aiiscn, ficquent lains alternate 
with blue sky and waiin sun to make natuie look fiesh and cliatnung 
Aveiage monthly tempciatuics of 45° to 155° with noonday tempeia- 
tiiics of 50° to 70° aie tool enough to be imigoiating, but aie seldom 
accompanied by killing host In summei, lunvcvei, the polewaid mi- 
giation of the belts of tiopical high piessuie bungs heat and diought, 
and foi months the sun bums down fiom a pale blue sky thiough a 
dust-laden atmosphcie Only neai the coast do sea biee/es tempei these 
conditions Wheie the ocean tcnqieiatuie is abnoinially low, how- 
evci, because of the using of the watei fioni gieat depths, as happens 
in California, Chile, and Moiocco, the onshoie winds may make the 
suminci delightful The coolness of the water is due paitly to cool 
cunents which How ecpiatoiwaid horn lughei latitudes on west coasts 
that aie exposed to the open ocean It is also due in no small dcgiee 
to the fact that the lotaiion of the eaith dellects all mosing objects 
to the light in the noithein hemispheie and to the left in the south- 
ern Hence the cunents tend to swing away horn the coast, and this 
peiniits cold watei to well up fiom the depths of the ocean close to 
the toast Even on coasts that aie cooled m these two ways the dij- 
ness of the suinmei continues to be a handicap, though tcmpcicd 
slightly by heavy coastal dews, or still more by fogs On the Pacific 
Coast of the United States horn about latitude 35° noithwaid the 
coast for a few miles inland is shrouded with fog much of the tune 
m summei As the sea breezes induced by the heating of the land 
cioss the stiip of cool watei neai the coast they aie chilled and their 
vapoi IS condensed into fug In the moining, esjiecially, this blows 
over the land, thus lowering the tempei ature both because the inblow- 
ing an is cool and because the sunlight is kept out 

674 The coolness, huniidity, and vaiiabihty thus intioduced aie 
impoitant elements in making this coastal climate healthful and in- 
vigoiating In Chile the city of Valparaiso, in latitude 33°, lies about 
1,500 feet low'ei and half a degiee neaier the equator than Santiago, 
the capital If the tempciature depended only on these two condi- 
tions, one would expect January, the warmest month, to be about 5° 
warmei at Valparaiso than at Santiago. Another condition, however, 
enteis into the mattei Valparaiso lies on the seacoast, and is cooled 
by sea breezes, whereas Santiago lies 60 miles inland As a result 
Valparaiso is cooled so much that its January temperatuie (Gj.°) is 
lower than that of Santiago (6tj°) instead of being 5° higher Now 
compare these Chilean cities with Beirut, a little faithei from the 
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fall. If is leady to harvest at the beginning of the diy season It is 
giovvn iniensivtly on alluvial plains such as that of the Po Basin where 
high yields tan be obtained because of the relatively favoiable lam- 
fall and tcmperatuie and the consequent efficacy of feitilizeis It is 
giown extensively without much picpaiation of the soil, oi else is 
replaced by bailey, m cliy sections vvheic the yield is lower and few 
othei Clops can be laised. Wheat fields aie found m the valleys of 
the Coast Range and otlici paits of Califoinia, in the coastal zone of 
Moiocco, in the valleys and uplands of Palestine and Syiia, and on 
the basin-shaped plateau of Anatolia A wheat belt luns thiougli 
southwestein Austiaha between the isohyets of 25 and 15 inches of 
ram, and wheat is the mam ciop of Chile Com paitly replaces wheat 
wheie the Meditenanean type of chiiutc inetges into the cyclonic type 
so that theie is some summer lain and plenty in spring and fall, as 
in the Po Basin ^Vhele imgation can he piacticed, the Mcclitei- 
rancan type of climate peimits a gieat vaiiety of ciops such as nee m 
the Po Basin and California, cotton in the Cihcian Plain of south- 
eastein Asia Minoi, and even sugai cane on the south coast of Spain, 
Imgation is also piacticed to a great extent m laismg fiuit It has 
been common since ancient times in spots wheie watei and level land 
aie available 

678. Land Utilization In most of the legions whei e the Mediter- 
ranean type of wmtei ram prcv'ails, only <i small peicentage of the 
land can be piofitably cultivated. Mountains occupy a gieat deal of 
space. Then, too, the long, hot summeis make the giowing season 
unduly short in many places wheie the soil dues quickly because it is 
thin or sandy or slopes towaid the noonday sun. Moi cover, the 
spaisity of vegetation in such yilaces duimg tlie diy suranieis has 
allowed a gicat deal of soil to be washed away by the heavy winter 
showers, thus leaving only scatteicd pockets of soil, as on many of the 
lulls of Palestine The abundance of uncultivated land, together 
with the nutiitious, wintei-giovvn giass, and the compaiative fiee- 
doni of tlie winter fiom host and snow, have led to the extensive 
raising of sheep and goats, and to a fanly widespread use of cattle. 
Tliioughout the whole Meditenanean aiea horn Spain to Palestine 
and on to Peisia almost eveiy village has flocks and heids which are 
driven out to graze each day The milk of goats and sheep, as well 
as cattle, is widely used, but generally in the soui state or as cheese 
lathei than as fiesh milk or butici 

679 Rugged lelief, eroded slopes, and diy summeis with a greatly 
reduced water supply cause the economic life of legions of the 
Mediteiranean type to he conceiU;iated to an unusual degiee in vaL- 
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leys, inounlam-giu basins, and the hillward boideis of the huger 
plains People aic kept away fiom the inoic nigged setlions not only 
by the dilTiciiUy of cultivating slopes, but also by the fact that winter 
rains following summer dioughts hate in many places ivashcd away 
much of the soil, especially duiing ceitain centuiics, such as the 
seventh of our eia, which weic unusually diy Away fiom the moun- 
tains large sections, even in plains with fine soil, cannot suppoit many 
people because of lack of water in the cliy season This is the case in 
the Syiian plain near Aleppo, on the gicat cential plain of Anatolia, 
in most parts of Peisia, in Greece, Chile, and Austialia, and m much 
of the Great Valley of Califoinia Wintei floods cause othet seeiions 
to be swampy and malarial, as in Boeotia noiih of Athens, and in the 
coastal plain of western Italy. 

G8o Another featuie of life in Mcditen anean climates anses fiom 
the presence of extensive tracts of gr.issy land too chy, too hilly, oi too 
high and cold for cultivation This has iostciccl the i using ot live- 
stock, especially sheep and goats, and a gieat dcvcloinnent oL seasonal 
migrations— transhumance Duiing the winlei the flocks and heids 
find plenty to eat close to the villages When the chy siimmci ainves 
the supply of fresh glass soon disappcais and all the chy glass is soon 
consumed Meanwhile among the mountains the heavici lainlall and 
lower temperature have pioducetl abundant giass, which keeps on 
growTng during much of the summer So fiom thousands of villages 
the flocks and herds are driven up to mountain pastuics 

(58 1 Gluts VND Industrus On the whole, the regions with the 
Mediterranean type of climate arc faiily densely populated, but not 
to such a degree as the Regions of Wet Tropical Agiiculturc oi the 
Mild East Coast Regions. They supply a considerable amount of 
material for wmild trade in the form of fruits, olive oil, wheat, wool, 
hides, and luinber Some sections also supply metallic oics and petro- 
leum, but none have much coal Laige cities .are fanly numerous. 
Lisbon in Portugal, .Seville, Madiid, Valencia, and Baicelona in Spam, 
Maiseille and Nice m Fiance, Genoa, Florence, Rome, Naples, Pa- 
id mo, and Catania m Italy, Athens <uid Saloniki in Giecce, Istanbul 
and Smyrna in Turkey, Tiflis in the C.iiKasus, Beiuit in .Syria, Algieis 
in Algeria, San Fiancisco, Oakland, and Los Angeles in the ITnited 
States; Santiago and Valparaiso in Chile, Capetown in South Africa, 
and Adelaide in Australia Only six— Seville, Madiid, Florence, Rome, 
Tiflis, and Santiago— are inland cities The remaining twenty are 
seapoits, or he so close to the sea that they have seaport subuihs like 
those of Athens, Los Angeles, and even Rome Only two— Rome and 
Los Angeles— have moie than a million inhabitonts, but Naples ap- 
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proachcs this si/e, anti the inelittpolitan distntt of San Fiancisco and 
Oakland much exceeds u These cities all cany on a consideiahle 
amount of complex inanufaclining Yet only a few, such as Baicelona, 
can be classified as piiinanl) industiial lathei than commcicial Both 
San Fiancisco and Los Angeles, although oiiginally of the commeicial 
type, have now built up laige and \aiied types of inanufactunng. 
The Los Angeles legion, because of the ncighboiing oil fields, is one 
of the woild’s gicatest oil-iefining centeis It slioiilcl be noted tliat 
the cities which taiiy on tlic* most mamifactuung in Italy, namely, 
Milan and Tuiin, belong to the cyclonic type of climate, and aie not 
iiic hided in the list given ahovc. On die ivhole, the icgions Jiaving 
the Meditenaiicati type of clunatc now impoit mann lac tint'd goods 
fai mine than they expoit them The picscnt iclativcly slight clesel- 
opment of maniifactiiiing in Meclitenanean lands is in pait associated 
with the fact that, although the wintcis aie sufiiriently cool, humid, 
and vanable to be highly imigoiating, the hot, diy, monotonous sum- 
mers remain a Iieasy hauclicap except in favoied locations like the 
California coast 

G82 Ancient Greatniss Centuues ago these same Mediteiranean 
countues weie the woild’s chief cxpoilcrs of the simple manufactuied 
goods of those clays To undei stand the concentiation of the highest 
ancient cnilwation in this climate rather than faitlier noith sve need to 
lecall that even as iccemly as the tune of Chiist mankind had not 
learned to lue ccmifoi tably in what are now the most stimulating cli- 
mates At that lime loiests coveted practically all of the Cyclonic re- 
gions These could not be conqucicd until man discoveied cheap and 
easy ways of making item axes and Icamed to utilize beasts of buiden, 
prepaie watm clothing, and build waiin, chy, and well-lighted houses 
Thus, in those ancient peiiods, the Mcditciianean legioii offcicd the 
best diinate among the pans of the woild which man had hitherto 
been able to concfuei Moieovci, duiitig ancient times many ccnutiies 
appeal to have been peimds when the Meclueuanean regions were 
moie stonily and lainy tlian now Hence they weie especially favor- 
able both for agucultuic and health 

683 MoncRNi Atirvctivlness A icccnt econonric asset of many 
regions with a Meclitenanean climate is their attiactivcness both for 
tomists and foi people who want to settle down in a mild climate 
California offeis an iiiteiesting example of the way in winch cluriate 
can thus become an economic asset Tliousands of people go there 
eveiy yeai to find a pleasant place m which to spend their declining 
yeais. 7 'he motioii-pictuie indiistiy has mack Flollywood its center 
largely because southern Califomia alfoids not only fine scenery on 
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the scacoast and in the mountains, but also a delightful climate which 
penults outdoor photography at all seasons. The Ri\ieia coast be- 
tween Maiseille and Genoa has advantages like those of southern 
CaliEoima Its pioximity to the gieat inanufactiiiing area of Europe 
enables hundreds of thousands of people to make visits theie in wintei 
“Tom ism,” as the Europeans call it, is the chief business of this whole 
coast It IS far more impoitant than the specialized agiicultuic which 
piovides fancy giapes, fiuits and vegetables, together with a piofiision 
of floweis foi decoration and for the perfume industry Nice is pii- 
maiily a tourist city, and Monte Carlo has practically no business 
except gambling and the caie of tounsts 

684 C0NIRA.STS IN Productivity The magnitude and importance 
of contrasts in the productivity of the soil can be seen with unusual 
clearness in subtiopical Mediterranean legions such as Italy and Cali- 
fornia A684 is a map of agiicultuial pioductivity pei atie in Italy 
It IS based on piactically all crops giown theie, and on lecoids for 
many years Each ctop has been counted as having the same value 
per pound regardless of the part of the countiy wheie it is raised 
Italy IS especially good for such a study Although it is small and 
comparatively homogeneous in many lespects, it dilieis sharply fiom 
north to south Noithein Italy is an active, piogiessive, prosperous 
mdustiial region with a profitable type of agiicultuie Southern Italy 
is less active, poorer, and moie conseivative, and has a far less pioftt- 
able agiicultuie This difference can be due only in small part to 
govcinment, language, or general type of culture, for these are essen- 
tially the same all over the country Some people ascribe the differ- 
ence to lace, asserting that in the north an admixttiie of Nordics has 
given the Mechteiranean stock unusual vigor, wheieas in the south 
Gieek and Arab blood has had the levcise effect No one, howevei, 
has ever picsented convincing scientific evidence of this So far as we 
yet know it is quite possible that, if the noithcin and southern 
Italians were placed for several generations under identical conditions 
of physical and social environment, there would be no appicciable dif- 
ference in their average abilities and achievements There is cer- 
tainly more energy in the noith, and agricultural methods aie better, 
but the geogiaphic environment, especially climate, seems to explain 
the majoi pait of this 

685 Before we explain the climatic factor a word should be said 
about soil and relief Locally the piesence of rich volcanic soils, as 
on the slopes of Aetna, Vesuvius, and the volcanic lulls neai Rome 
and Floience, is of gieat importance So, too, aie alluvial plains in 
the Pq Valley and elsewhere. A684, however, beats little lesemblance 
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to a map showing the quality of the soil, except as the soil is influenced 
by climate. In the same way it shows little lescmblance to the lelief 
except as the lehcf helps to cause lelatnely cool, lainy sumincis, and 
thus increases pioductisity, as appeals in the daik shading of noithein 
Italy Another reason for thinking that AGSq owes its appeal ance 
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only in limited measiue to soil, lelief, or e\en methods of cultivation 
IS the fact that theie is a stiong contiast not only between Sicily and 
the Alpine foothills, but also between the province of Lazio, wheie 
Rome IS located, and the Apennine piovinces slightly failher noith. 
In A6R4 Lazio has an index numbei of only 12, wheieas Tuscany, the 
next coastal piovince to the noith, with Florence as its capital, has 18, 
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and Emiha, a little faitlici noith, ivith Bologna as its capital, has 27 
Racially, socially, and Iioni the standpoint of soil, iclief, and agiicul- 
tiital methods the difici cnees between La/io and tlie othci pi ovine cs 
appeal to be much too small to account foi a dilfcience of 50 per 
cent in productivity in 100 miles and over 100 pei cent in 200 miles 
686 Climate and Piaductivity Tinning to climate we find a much 
cleaiei pictme The two daikest aieas in A()84 consist of mountains 
against which winds fiom the south deposit faiily abundant lain 
They aie cool compared rvith the icst of the countiy Much mote 
definite evidence is summed up in the six climogiaphs of A686, 'which 
aie aiianged appioximately accoiding to then location on a map. 
Beginning at the bottom with the most soiitheily climogtaph (No 1, 
S)iacuse in Sicily), we at once note a gieat clepaituie fiom the stand- 
aid climate repieseuted by the straight line This laigcly explains 
the pool ciops The five months fiom October to Febiuaiy aie the 
only ones having 3 inches 01 moie of lain March and Apiil each 
have between 1 and 2, which is lar too little foi agiicultuic, especially 
m the spiing The foiu months fiom May to August aie piactically 
laiiilcss, and July and August have an aveiage temperatui e of almost 
80°. This makes it almost impossible to laise summci ciops without 
iiiigation It also leduccs the yield of winter ciops because it makes 
the ground too diy in both autumn and spiing Iiiigation considei- 
ably inci eases the productivity of small areas, but the main crops of 
ceieals cannot be niigated because theie is not watei enough The 
climate of Rome (No 2 in A686) is better than that of Sicily Never- 
theless, May and June aie so diy that theie is great dangei of drought, 
while July and August are hot and almost rainless, so that vegetation 
dues up badly 

687. Between Rome and Floience (No 3) a seemingly slight but 
1 tally significant dilfeience in climate is appaient At Floience, unlike 
Rome, the ciitical months of May and June aie as lainy as Maich 
and Apiil, while July and August, although lathci diy and waini, 
have fiequent showeis. Such a dilfcience at the most iiiipoitant sea- 
son accounts foi much of the 50 per cent by which the pioductivity in 
Tuscany exceeds that in the legion aiound Rome The next climo- 
giaph (No 4) shows that at Genoa the danger of drought has almost 
disappeaied, although July and August are still diy and warm in com- 
paiison with the standaid as shown by the stiaight line. With tins 
fuither impiovemcnt in climate the productivity uses to twice the 
level of the regions with cliy summeis faithei south Faithcr north 
the rainfall of Vicenza (No 5) at the base of the Alps exceeds the 
standaid except in midwinter and midsummer Even in July and 
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August, there arc at least 3 inches of lain pci month Such condi- 
tions account foi an aveiage piocluctiMty of 24 in the eastern I’o Basin 
as a whole, and of 31 in the piovince of Lorabaidy faithei west with 
Milan as its capital Tinally at Bclluno (No. b) in an Alpine valley 
the pioductnity uses to 38, and the chmogiaph appioaclics the stand- 
aid moic closely than any of the othets The way m which agiicul- 
tuial pioductnity increases as the climate appioaches the standard 
set by the woild’s largest cities and by our study of human \igoi is 
cxtiaoidmaiy When the needs of both agiicultute and man aie 
taken into account, Belluno appeals to have ah almost ideal climate 
G88, Natme’^ Part m Pwducmg Good Cioli'i Bcfoie we make up 
our minds as to the relative paits played by natme and man in the 
contiasted pioductivity of the difleient paits of Italy, let us inquiie 
into the yield of the main ciops In AG88 the aveiage yield pei acie 

0 100 200 fOO!! 0 20 00 75 100 S 

Forage 
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Grapes 
Potatoes 
O&ts 
Olives* 


A688— Vield of Crops per Acre in Northern and Southern Italy Left, the solid bars 
show yield per acie m lomhuds evprcssed as percentage of yield in Calabria indi- 
cated by the moie heavdy shaded parts of Iigliter bais Right, percentage liy which 
laigcst yield per acre from 192H 19^7 evreeded average yield in Tuscany (solid bar) 
and Calabiia (lighter bars) 

* Tuscany and Sicily substituted for Lombardy and Calabria, because olives become scarce 
in North 



of seven crops during 10 yeais in Calabna, the southerly province in 
the "toe” of the Italian "boot," is called too pet cent, and is lepie- 
sented by a bar shaded diagonally The c 01 responding yield per acie 
m Lombaidy (Mdan) is indicated by a solidly shaded bat The yield 
of foiage per acre is more than 3 times as gieat in the noith as in the 
south, the noithern yields of corn, wheat, potatoes, and even giapes 
are moie than twice as gieat as the southern, and that of og,ts 1 caches 
almost the same lev'el Olives supply the most sui prising feature of 
A688 In their case the provinces that are compared are Tuscany in 
the north and Sicily m the south Although olives are pieeminently 
a crop of dry regions, the yield per acre in fairly well-watered Tuscany 
well to the north is about 60 per cent greater than in relatively dry 
Sialy in the south. 
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689 Theie is little dilleiencc in the way the seven ciops of A688 
aie cultivated in the noith and south of Italy, except that in the noith 
the fields j^et better caie and nioie fcililuci They get moie feitihzei 
largely because the gicatci lainfall of the noith cncoiuages the laising 
of cattle When allowance is made for feitihzation and cultivation, 
It seems cleai that, if climate weie the only vaiiable factor, Lombaidy 
would have a jiioduciivity nearly twice that of Calabiia. The pro- 
ductivity of Lombaidy (31), however, is inoie than twice that of 
Calabiia (13) This is partly because in 1101 them Italy a gi eater pro- 
poition of the land is’dcvoted to the moie valuable kinds of crops 
It IS a genetal iide that, u'/ieie the climate ts favmahle, the variety of 
cioj)s njul the pci( eniage of the land devoted to the more valuable 
oops bath tend to inoense 

6go The Ilandtrap of Unreliable Crops. The horizontally shaded 
additions to the lightly shaded bais 111 the left-hand poition of A688 
indicate the )ield pei acie in Calabiia dining the best of the yeais 
whose aveiage is thcie shown Even in the south the yield pei acie 
evidently uses cpiite high if the weather is favoiable, but only in the 
case of olives was the largest soiithein yield moie than the aveiage 
noitlicin yield dining the 10 )cars used in piepaiing AS88 In the 
right-hand section of A688 the largest ciop in the 10 years under dis- 
cussion IS shown as a percentage of the average Except foi potatoes, 
111 ever) instance the diagonally shaded bars foi south Italy aie much 
longei than the solid bais for Noith Italy This means that in the chy 
southern climate there are great vaiiations above and below the aver- 
age yield, while in the moistcr, coolei northern climate the variations 
arc relatively small Olives appeal to be a highly variable aop no 
matter where they grow, as appeals from iheir long bars Variability 
in yield is evidently a gieat handicap in southern Italy, as it is in most 
climates that depart far fioin the optimum This has a great influence 
on the degree to which the farmers improve their methods, for it tends 
to make people fatalistic, shiftless, and unthrifty When they get a 
bumper crop, they feel iich and spend money recklessly, but after- 
ward, when the next bad crop comes along, they feel discouraged 

691. Indncct 01 Nonilimatic Factors It would be a mistake to 
leave this discussion of Italy without referring once more to the prob- 
lem of human ability There can be little doubt that the large yields 
per acre in north Italy aie due in part to good cultivation This is 
m accord with Chapter XV, in which we saw that, where nature helps 
the crops to glow well, the people are cncouiaged to make impiove- 
ments In addition to this, we saw in Chapter XXIII that where the 
climate is favoiable people enjoy a degiee of health and vigoi which 



CXLItORNU COMI’VRLD WITH IT\LY 


437 


aids gieatly in making them Moik haid and tmplny good methods 
Wheic the Imman as well as the agniultmal eniuhtions aie faioiable, 
the gcncial let el of piogiess natiiially tends to be high, as happens 
in noithem Italy Heiiee although the shaip decline m the pioduc- 
tivity of the land fioin the Alpine foieland southivaid in Italy is 
mainly due to the duett eflett of climate on the tiojis, it is also paitly 
due to the elfect of both climate and crops on man The gieatest 
factoi, so fai as the ciops aic conccined, is the amount of lain fioin 
Apiil to July or August Almost ctpially impouant appaiently, al- 
though this is lately lecogm/cd, is the lempeiatme. The laigcst 
tiops are obtained wheie the summer tempeiatuie aveiages not much 
abosc ’ 7 ( 1 ° and tlie wiiiteis aic 
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cold enough foi ice and snow 
A stiong inditect iiilliience on 
pioductiMty is excited tluough 
the effect of the weathei on hu- 
man health and activitv, and 
tluough the psychological influ- 
ence of good Cl ops in stimulating 
piogiess 

G92 CALirORNIl. CoMPARLD 
tviiH Itvly Altliough Cah- 
foinia and Italy both liaie the 
same geneial type of hfediteira- 
nean climate, and do not differ 
gieatly in lamfall, the coolness 
of the Pacific Ocean and the 
height of die mountains give 
Califoiiua a decided achantage 
The natuie of this advantage is 
suggested by a compaiison of the 

relative chstiibution of piocluctivity per acie in the two legions AG92 
shows the average value pci atie of all crops in Califoima, including 
hay as well as fruit and nuts In those coastal sections where Califor- 
nia has little irrigation the av'crage value per acre is relatively high m 
the north, appioximately $50 to ?7o per acre, and low in the south 
central icgion wheie San Luis Obispo County has no sticaius that can 
iingate laige aieas If theie vveie no iiiigation, the value of the crops 
pci acie w'oiild presumably detieasc fiom the mote liiimid noith to 
the dner south, much as in Italy It would also tend stiongly to 
decrease m all latitudes fiom the lelatively cool and humid coast to 
the dry interior, as is tlcaily evident in the noithem part of AO92. 


1 


( 52 ) 

A692— Value; of All Crops per Acre in 
Cilifornia (1919 and it)3()) Fruit and nuts 
have been estimated tor 1919, but census 
figures aie available for 1929 



438 


THE MEDITERRANEAN TYPE 


The height and location of the California mountains, however, and 
the lelatively low tempeiatme along the coast altei the distiibution 
of productivity to the gieat advantage of the southern two thirds of 
California The mountains, especially the lofty Sierias with their 
snows which last far into the summei, make it possible for California 
to have a higher peicentage of iiiigated land than any other state in 
the United States The low tcmpeiature along the coast prevents the 
diy summer fiom injuring vegetation as it does in southern Italy It 
also enables a given amount of water to iriigate a largei atea than m 
the hotter inteiioi Moicovei, the lower tempeiatuie favors the growth 
of ceitdin valuable ciops such as apples, fiesh vegetables, beans, and 
llowei seeds, as well as hay and foiage 

693 Because of all this a laige part of the two heavier types of 
shading in AGgg is located along the coast and in the south Neat 
the noithcin coast, hay and apples (H and A in A692) are important 
ciops. Farther south near San Fiancisco giapes (G), plums or prunes 
(P), and vegetables (!') are added to these coastal ciops In lowei 
latitudes, still keeping near the coast, dry beans (B) and walnuts (IF) 
become important in Santa Barbara and Ventuia Counties. Then 
citius fruits (C) use into piommence aiound Los Angeles and San 
Diego Another band of high productivity pei acre lies along the 
western base of the Siena Nevada in the great inner valley Heie 
pioductivity rises especially high in Sacramento and San Joaquin 
Counties, where grapes and vegetables aie important, and farther south 
in Fiesno and Tulaie Counties, where grapes become a still more out- 
standing crop and aie often associated with plums and allied fruits 
East of the Sieiias in the southeastern coiner of the state the water 
of the Colorado River pioduces ciops of high value per acre among 
which winter vegetables and cotton hold a prominent place Thus 
the parts of California conesponding to the regions of lowest produc- 
tiv'ity in Italy are exceptionally productive. The greatest values per 
acre are found around Los Angeles and just south of San Francisco 
The Fresno region comes thud In the Old Woild the Mediteiranean 
regions which occupy the same latitude as the most productive parts 
of California include Algeria, Tunis, Sicily, and Greece, m all of 
which an average acie produces crops worth only about one third or 
one fourth as much as in northern Italy. Thus the mountains, with 
their lain and snow, and the ocean with its cooling breezes, give 
California a gieat advantage among regions having the Mediterranean 
type of climate. 
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MILD EAST COAST REGIONS 

fig4 Rainfall, Tempfrature, ano CoNTiNrNTALnv The Mild East 
Coast Regions shown in Plate I— five of them, if Japan and southern 
China aic tountcd as one— differ miuh innie than the vaiioiis legions 
of the Meditciiauean type This is not because of teiiipciatuie so 
nuicJi as because of laiiifall The tempciatiiie does indeed v'aiy a 
good deal, for legions of this type extend fioiii latitude 33° in South 
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A694— Climograph of Mild East Coast Regions 


China to 33°, oi even 40°, if we include all of Honshu, the mam 
island of Japan Japan, however, like noithern Italy, is a transitional 
legion with a climate that belongs in many ways to the cyclonic type 
In the mam regions of the Mdd East Coast type, tlie aveiage tem- 
peratuie of the hottest months langes fiom 70“ south of Sydney in 
Austiaha to 83° at Hankow (A6g4), wheieas in Mediterranean legions 
a range fiom 58° to 82“ can be found The comparative uniformity 
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of tempeiatuie in the Mild East Coast Regions is due paitly to the 
fact that m these latitudes the east side of eveiy continent is washed 
by a waim cuiient fioin the equatoi. Moieover, theie is no welling 
up of cold water fioni the ocean depths to produce a coastal stiip 
with cool sununeis, such as is found in California, Chile, and Moiocco 
695 All the Mild East Coast Regions noiinally have abundant 
summei laiii in contiast to the almost rainless summeis of Mediter- 
ranean lands All also hare a fair amount of wrnter rain, as may be 
seen m AGgp In the southetn Iieimsplieie the very small tract of this 
hmd at the southern tip of Afiica, and the laigei tiacts centeung 
aiound Sidney in Austiaha and aiound Buenos Aries and Monte- 
video in South Amciua, have almost the same amount of lain at all 
seasons. In the noi them hemispheie, the large Mild East Coast Region 
in the soutlicasteiii quarter of the United States shows a decided 
excess of summer ram, but also a good amount in winter (Charleston 
in ACigp also Houston) Central China (Shanghai) and Japan (Tokyo) 
have an excess of summer rain, but tend more toward winter di oughts 
because of the scarcity of cyclonic storms This diileience between 
North Amcuca and Asia is mainly due to the size ot the continents 
6g6 The edect of continentality is illustrated m Table 25, wheie 
SIX plates, all lying on the seacoast and in practically the same lati- 
tude, aie aiiangcd m the oidei of then tempeiatuies during the cold- 


TABLE 25 

Climate and Continentality 


Place 

Country 

Latitude 

Tempeiature 

Rainfall 

Coldest 

month 

Warmest 

month 

Total, 

inches 

Percentage 
in warmer 
half year 

Shanghai 

China 

31 12N 

38” 

80° 

44 

66 

Kagoshima 

Japan 

31 35N 

45 

80 

S 5 

66 

Savannah 

U S 

32 SN 

52 

82 

49 

64 

Rio Grande do Sul 

Brazil 

32 loS 

55 

74 

47 

47 

Port Maquane 

Australia 

31 25S 

55 

73 

61 

58 

East London 

South Africa 

33 oS 

58 

70 

26 

50 


cst month. Note how the summei temperatuies decline as those of 
winter go up Cold winteis are associated with hot summeis Thus 
central China (Shanghai) has fairly cold winteis with a good deal 
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of fiost, but Its summcis ate %er) hot. Being also humid they are 
debilitating Soiulicin Japan (Kagoshima) is not quite so cold as 
ceniial China in winter, and gets only a little host, but its sutnmcis 
aie as hot as those of ccntial China anti ninth moie humid Japan, 
howesci, gets enough cytlonic stoims to icliete the monotony of the 
climate .stnnewhat, and to be a distinct asset to health and energy 
In the southern United States the wintet tempciatine at Satannah, 
about a degiee noith of Shanghai, ateiages liighei than in southern 
Japan, but c)clonic stoims aie moie pievalent and bung moie fie- 
queni and stimulating changes In wintei they cany frost to noithern 
Idonda In this same latitude in the southein hemisphere, as lepie- 
sented by Rio Giande do Sul in southein Bia/il and Poit Maquarie 
iioith of Sydney m Austialia, the scatoasts aie fiec from host, and yet 
the suimntis aic not so hot as to bung much discomfoit East Lon- 
don, at the southein tnd of Atiica, is so ncaily sunoimded by oceans 
that thcie is only ia° dilleiencc betivecn the coldest and waimest 
months Among places locatctLon continents, in contiast to oceanic 
islands, it has one of the most unifoim diniatcs outside the ttopics 
697 The use in wintei tempeiatuics and the decline m summer 
tempeiatuies fiom top to bottom of the pieceding table mean that 
the places tlieie named ate aiianged in the order of their conti- 
nentality Shanghai and Kagoshima, even though the latter lies on 
the soutliein end of an island, Kyushu, are dominated by the alternat- 
ing monsoon winds which blow outward fiom the cold fastnesses of 
mnei Asia m winter and imvaid fiom warm ocean curients in summei 
Savannah, because of the size of Noith America, is similaily but less 
raatkedly influenced by outblow'tng and mblowing winds The smaller 
bulk of South Ameiica and Australia, especially of the poitions in 
latitudes liigliei than the Mild East Coast Regions, has only a slight 
effect in causing contrasts fiom season to season At Rio Grande do 
Sul and Port Maquarie it peinnts a close appioximation to oceanic 
unifoimity East London is dominated by the ocean rather than by 
Afiica, which lies wholly to the noith 

G98. In the preceding table the total amount of rainfall shows the 
effect of continentality less clearly than does tempeiature, because 
rainfall is gieatly influenced by local relief Yet on the whole the 
piecipitation is greatest where the continental indraft is greatest, and 
diminishes where this almost dies out m South Africa Tlie percentage 
of ram falling in summer shows more relation to continentality than 
the total amount Among the stations of Table 25 the three m the big 
continents of Asia and Noith America get two thirds of the ram in 
the warmer half year, and over 40 per cent in three of the warmer 
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months Neveitlieless, it is woith noting that all Mild East Coast 
Regions have the advantage o£ at least a modeiate rainfall at all 
seasons 

hcjg Vegetation and Agncultiiie Tins distiibution of rain is 
highly impoitant foi vegetation It means that in a state of natuie 
the Mild East Coast Regions aie well covered with bioadlcaved foiests 
(A6o) Japan is densely foiested, few countiies give a gieater impies- 
sion of cloudiness and universal gieenness, as is evident in Japanese 
ait, with Its trees and mountains cliaiacteiistically using out of mist 
In southein and cential China the trees have indeed been laigely cut 
oil by man, but many mountains aie well foiested, and when a tiact is 
piotectcd, as in ceitain enclosures near Amoy and Swatow, big trees 
glow lapidly The mountains near Foochow cany pine foiests. In 
Austiaha the eucalypts in the southern pait of the Mild East Coast 
Region attain enoimous size In the United States the southein states 
contain fine haidwood foiests in the clayey or lugged sections and 
splendid pines on the sandy tracts 

700 The abundance of ram at all seasons peimits agriculture to 
thiivc and allows a dense population to be suppoited Southern 
China and Japan aie so densely populated that the faimers aie forced 
not only to carry cultivation fai' up the slopes of the mountains, but 
also to be content with extiemely small farms In Japan the average 
amount of cultivated land, not counting grassland, averages only about 
2 2 acres for eacli farm family of 5 persons In the United States, 
the South contains the densest agiicultural population of die coun- 
tiy, especially in the sections where die percentage of Negroes is high. 
In the southern continents the density is not so high, but, in propor- 
tion to the level land available, it is higher than in almost any other 
sections of which the white man has recently taken possession. 

701 The kinds of crops raised in the Mild East Coast Regions 
raiy according to density of population and standaids of living as 
well as rainfall and tempcratuic. In southern China and Japan, high 
summer tempciaturcs, heavy summer lain, and old established cus- 
toms cause lice to be ovei whelm ingly the most important ciop The 
large yield of rice pei acre, as we have seen, is one reason for die 
extremely dense population. Sweet potatoes and beans are secondary 
food crops of considerable importance Most fiuits do not grow well 
because of the excessive summer rain Tea, raised mainly on the hill- 
sides, IS the great luxury ciop. The most impoitant industrial crop in 
China and Japan is inulbciry leaves for silkwoirps The long, warm, 
wet summers are ideal for dris tree, winch often sends out two or three 
sets of new leaves after die fir^t crop has b'cen stripped off foi: the 
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woims Accoidmgly most of the woild’s silk is laiscd here, and cocoons 
fiiiiiisli the mam souice of icad) money Cotton is also laised in 
consideiable quantities in the \aiigi/c Valley 

702 In the Mild East Coast section of the United States, com 
takes the place of iice, paitly because of a cliffeience in climate, ami 
paitly because the old way of laising rice demanded much haicl laboi 
■Silk and tea aie not laised, for similai leasons Pciliaps, they might 
be piofitable if machine methods of liaivesting them could be devised, 
as has been done foi iice Cotton, liowerei, has been so piofitable that 
othei ciops has e been neglected, and this region has become the world’s 
main sotnee of that ciop Hence “Cotton Belt” is the name of one 
of the chief agiictiltuial legions into which the United States is divided 
(A384) Cotton lecyuiies a great amount of cheap labor but less than 
silk and tea Many jieople doubt vvhethci cotton would evei have 
become of gicat impoitancc here had it not been that Negioes weie 
intiodiiced fioni Afnca It is nolewoithy that on the western edge 
of the Cotton Belt, where white faimeis piedominatc, gicat elloits have 
been made to devise mechanical cotton pickeis Success appeals to 
have been attained iii the lelatively thy sections vvheie the cotton 
bolls can be left on the plants until all aic iipe without dangei of 
becoming discoloicd, and vvlieie the cotton plants aie shoit enough 
so that machines can diive ovei them Up to the piesent, hovvevei. 
It has been difficult to get the cotton clean aftei it has been picked by 
machines 

703, In the Mild East Coast Region of Aigentma and Uiuguay, 
coin, alfalfa, cattle, and sheep are the chief products, although wheat 
IS of gicat importance in the south In Austialia the lower tempeia- 
tuie and lainfall of the plateau which foims the mam pait of the 
Mild East Coast Region cause wheat and sheep, with some fiuit, to be 
the mam standbys. 

704 Econcjmic Habits Auslialia. The chaiactei of Austialia 
as a whole is well typilied in New South Wales, vvliidi foiins the cen- 
tral part of the Mild East Coast section m this coiuinerit lUong the 
toast lies a naiiow plain fiinged with winding bays vvheie the land 
lias been diowned a little Geneial faimmg and daiiymg give this 
plain a pleasant, fiuitful appeaiancc, but agiicultuie is a small matter 
compaied with the indusiiies of the great city of Sydney and its 
beautiful subuibs scatteied along many miles of winding vvateifiont. 
Aftei woik each day tens ol thousands of woikeis hasten to the ieiiy 
landings to take boats to the subuibs Sydney, and also Busbane, 
faitliei 1101 th neai the boidei ot the Mild East Coast Region, aie not 
only Euiopean but Biitisli to an extiaoidinaiy degree. Yet the social 
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and moral tone is lighter and moie buoyant than m England Hoise 
laccs and betting at all seasons, and mnuineiable picnics and paities, 
as well as a high degiee ol comloit and assei liveness, aic some of the 
evidences of this These qualities aic paitly clue to the i datively 
adventuioiis and unconventional chaiactei of the immigiants ivlio 
have chosen to come to this distant land They aie also due paitly 
to the economic possibilities of a new continent with gieat mmeial 
wealth, abundant land, and vast oppoi tunities for laising wheat, wool, 
and cattle In spite of the lecuuent yeais of diought, people can 
piospcr heie because the population is spaise and the faims theie- 
fore laige enough so that good ycais tide ovci the bad ones Then, 
too, the seal city of laboieis has pcimitted the woiLing people to insist 
on high minimum wages, shoit horns, old-age pensions, and assui- 
ance that then jobs cannot be taken fiom them suddenly Hence 
tlicie aie few pool people in Austiaha, and a laige percentage even of 
the poorei classes have homes of then own 

705 A little way inland horn Sydney the deeply dissected escaip- 
ment of the plateau foims a lough uact which to this clay is almost 
uninhabited At its top the lelativcly cool and biacing plateau 
stictches westward in a succession of giccn 1 oiling hills coveied with 
wheat fields mteispeiscd with jjatches of gray-green eucalyptus tiees 
and occasional orchauls and vineyai'cls Faithcr west, where the ram- 
fall is less, still laigcr faims suppoit huge flocks of sheep, like those 
of the adjacent Tempeiate Giasslands This pleasant legion of com- 
fortable faims and piospcious villages illustrates the main souice of 
the wealth which enables so many people to earn a living in the cities 
If Its faims should be biokeii up into smallei units, as many people 
desire, the suiplus available foi the suppoit of Austialia’s high stand- 
aids of living would diminish Yet lieic, as 111 many othei fanning 
clistncts, a great many people aie eagei to get, away from the faims 
and live in the city 

706 Argentina, Uiuguay, and Southein Biazil The South Ameii- 
can pait of the Mild East Coast Region icsembles the Australian pait 
in being llioioughly Eiuopcan in lacial composition and in being 
highly uibanirecl, as appears m the two gieat cities of Buenos Aiies 
and Montevideo, as well as in smallei cities such as Rosano Anothei 
icsemblance is diat the wealth which suppoits the magnificent cities is 
deiived largely from wheat, sheep, and cattle which tluive in outlying 
legions and aie shipped Ihiough the gieat poits As a supplemental y 
souice of wealth, howcvei, the mineials of Austiaha are leplaced by 
com in Aigentina This is the natuial result of the fact that the 
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South Ameiitan plain e\tcnds fai inland, thus gi\ing warm and fairly 
moist suiimu'is o\ci a huge aica 

707 Although tliL- wealth of Aigcntina, Uiugua>, and the esitierae 
southein tip of Iha/il iitals that of Anstialia, it is distiibuted fai moie 
unequally The fauns aic c\cn laigci than those of Austiaha, and 
the owneis laiely woik them themsehes Esen iiioie than the 
Austialian landnwneis they tongicgate in the gieat cities In the 
past tins has gi\tn the cities a lelatuel) laigc miinbei of wealthy and 
idle people whose inode of life has cieated the feeling that work is 
undesiiable Laboi has not been so scarce as in Austiaha, and the 
laboiing people ha\e never succeeded in organizing themselves and 
getting piivilcgc's like those of the Ansnahans Accoidingh, in the 
cities we find a great numhci of coniiiaiatively pool people and few 
of the middle class On the faims theie is a coriespoiiding body of 
pool peons who woik foi the huge laiidowncis ot get a living on 
lentcd farms so small and pooily ecjuipped that it is vei> difliciilt to 
mainlaiu the unequal fight against fiequent ciop failiiies Tins devel- 
opment of an iqiiic'i and lowei class with onl) a small middle class 
has aiisen paitly because most ot the cailiei settleis heie were Span- 
laicls, and the latei immiginnts have been moic laigely Italians, both 
Kites bunging with them an economic system different from that of 
England 

708 The Soitlhcin Untied States Coming to the not them hemis- 
pheie we find that the waimci summeis of om South (fable 25) have 
fostered an economic sitnation cjmie dilfeient fiom that of either 
Aigentina 01 Austiaha They favor coin, tobacco, and cotton, and 
give people fioni noitliern Euiopc a distaste for outdoor woik on the 
faims Moieovei, the oppoituniues tor manual labor m the cooler 
Noith have led lahoiing people to migiate theie rather than to the 
South Hence Ncgio slaves weie imported, and in time became such 
a forte that a white man who woikcd with his hands was considered 
infeiioi Since the Civil Wai this idea has giaduallv weakened. 
Man) of the white people of the South are genuine fanners Some 
live on f.iims 01 in villages and tun plantations where they employ 
coloied people 01 rent land to them and snpeivise then woik. Otheis 
live m attiactive villages, towns, and small cities, and cany on all 
kinds of woik except pure manual labor, winch is left to the Negioes 
In addition to this the South has thepioblem of “pool whites,’’ people 
who have not succeeded well in competition with cheap colored laboi, 
or who have been fenced onto farms too small or unproductive to sup 
pou the usual white stanclaid of living The Negroes, too, show a 
wide range of chaiactei Those of one type ate self-iespecting, nidus 
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tnous, and intelligent, although often handicapped by the small size 
of then faiins oi by the limited kinds of woik in which colored people 
aie welcome Anothei type compuses shiftless, happy-go-lucky people, 
who li\ e in small dilapidated shanties and woik only when absolutely 
nccessaiy. 

709, The South has another economic featuie unknown in the 
coiiesponding legions of tire southern hcmispheie This is a well- 
developed and giowmg cotton-manufacluiing industiy Austiaha, to 
he sine, is making an increasing propoition of its own manufactmed 
goods, but It manufactiiies little foi other people The South, on 
tlie contiaiy, does not make any gieat assoitment of manufactuied 
goods, but manufactiiies a huge amount of cotton cloth, much of 
which It sends away in exchange for other kinds of manufactuies 
This industiy is fully discussed later 

710 All these conditions, taken together, have retarded the growth 
of great cities Although the South has five times as many people as 
Austiaha, it has no city of a million inhabitants in contiast to two 
theie New Oilcans, the laigest soutliein city, has about half a million 
people, Atlanta, Biimingham, Dallas, Houston, and Memphis have 
fiom 250,000 to 500,000. Aside from Biimingham, all these aie pii- 
manly centeis of commeice, although all cany on some manufactuiing 
Biimingham with its non, on the othei hand, together with smallei 
cities such as Columbus, Augusta, and Chailotie with then cotton 
mills, and Diiiham with its tobacco factones, pi ovule a type of manu- 
factiuing city almost unknown elsewheie in the Mild East Coast Re- 
gions except m Japan 

711 /apan Climatically southern Japan lesembles the southern 
United States more closely than any other section of the Mild East 
Coast Region These two sections diffei fiom the tlnee in the southern 
hcmispheie in having not only waimer summeis, averaging about 80“ 
instead of a little above 70”, but also coldei wmteis They differ 
fiom these and fiom South China m having faiily abundant cyclonic 
stonns and abundant rainfall at all seasons Japan, howcvei, is moie 
humid than our South in summer', and its winteis are less rainy It is 
also much inoie mouniamoiis, and in this respect has moie resem- 
blance to South China than to New South Wales with its plateau, or 
Aigcntina and oui South with their plains As a result of the hu- 
midity and of the density of the population on its small tract of tillable 
land Japan is not a good place for the cotton, corn, wheat, cattle, and 
sheep which are the standbys of the sections of the Mild East Coast 
Region thus fai discussed It is excellent, however, for rice as the mam 
reliance foi food, silk for cash, and tea for dunk. The most typical 
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scene in Japan includes misl) mountains swathed in dark foicsts, 
wateiy iicc liedds m ’vvhith baicfootcd men and women aie bending 
n\ci to set out nee plants, and nanow pathways wbitb aie too small 
foi caits and ate often meiely the to[>s of nuid dykes betiveen lice 
fields. .Such a stent also includes tillages tvheie houses with flimsy 
papei walls ai e topped tvith a thatch of i ice sti aw 1 he villages usually 
stand on the cltiei, pooler, sloping land on the edge of the iice fields 
The slopes above them usually show mnumeiable tenaces, which oiten 
bear mulbeiiy tiees that hate a low bushy foi m because they are le- 
pcatcdly pollaidcd— cut batk to the tiunk— so that it will he easy to 
cut the small new blanches and thus get leaves foi silkwoiius In othei 
legions the tenates ate heautiried by the soft, loiind gieeii balls of the 
tea bush, ot aie devotcci to little fieltls fontaining gieen vegetaliles, as 
well as wheal and bailey which ate cultivated almost like beans, being 
sown, weeded, and leaped by hand 

yia Eveiywheie theie is evidente of an cnoimous density of popu- 
lation and of an iinmeuse amount of vvoik expended upon liny plots 
of land One vvondcis whcthci Australia. Aigcmina, and oui South 
would become like this if the agiicultiual population kept oii gi owing 
clcnsei fot centuiies In such a countiy the gieaiest problem is bound 
to be poveity Although the Japanese aie exceedingly indiistiious, 
they find it difficult to supply then yo million oi nioic people with 
food, to say nothing of a suiplus foi sale So the Japanese aie looking 
restlessly foi new oppoi tunities They have extended their sway ovei 
Chosen, Taiwan, and many islands, and have made thc'inselves masters 
of Manchuua (Manchukuo, as it now is) and much of China But 
these places alfoid little chance foi Japanese colonies, foi they are 
aheady well populated with people whose standaids of living are low'cr 
than those of the Japanese They do, howevei, alFoid some oppor- 
tunities foi tiade and foi getting law mateiials in exchange for the 
goods which Japan manufactures But the population of Japan is 
glowing so fast that it is dilTuiilt to find ways of siippoiting so many 
713 Being an energetic people, the Japanese aic meeting this situa- 
tion by irapioviiig then agucultuie, developing mamifactuies, and 
conqueiing or finding new maikets Then maniifactuiing develop- 
ment has followed almost the same couise as m our South, but has 
gone further They have developed a huge textile industiy which 
began with silk, but m wdiicli cotton nnpoitcd fiom the United States, 
Cliina, and India has now become the chief factoi Rayon, too, has 
lecently become impoitant They have also developed a small non 
industry, and have begun to make raoie complex goods. They even 
send to the United States such articles as toy footballs, electric light 
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bulbs, and Christmas cards Yet this amounts to lelatively little com- 
paied with Japan's needs, oi with the manufactuies o£ Germany, for 
example One of the gteatest economic pioblems of Japan is scaicity 
of fuel and law mateiials A still woise handicap is lack of inaikets 
Coming late into the industiial field, Japan has to compete both with 
stiongold rivals such as the United States and Great Biitain, and with 
younger iivals such as India 

714 In Japan, as elsewheie, the cities give a clue to the activity of 
maniifactuimg as compared with tiade Tokyo, with ovei 5,000,000 
people in the cential city and suburbs, and Yokohama with moie than 
Goo,ooo ate paits of a gieat mettopohtan disliict which is suipassed 
only by New Yoik and London as a conmbation, ot city gioup Tliete 
are many factoiies heie, but tiade and minor handiciafts, earned on at 
home oi in tiny shops, occupy the people fai moie than factoiy woik 
in our sense of the woid Because human labor is still so cheap while 
machines aie expensive, the day of the laboi -saving machine has only 
dawned in Japan Osaka with 5,500,000 people and its neighboi Kobe 
with 800,000 foim another huge conuihatioa which is decidedly moie 
industual than Tokyo If Kyoto, not far away, wnh its coinmetee and 
handiciafts is added, we have a conuibatton which lanks with the 
largest of those in the gieat manufacturing legions of Gieat Britain 
and noithwestcin Geimany Nagoya, with moie than 900,000 people, 
is a thoioughgomg nianufactuimg city which has giown mostly within 
the last two genet ations Since the only othei city of moie than 250,000 
is Huoshima, it is cleai that most of Japan has not yet i cached a high 
stage of industrialization 

715 South China This region, like Japan, is occupied by a rela- 
tively homogeneous native population which has been there so long 
that the land has been divided and subdivided intciminably, The 
plains of the Yangtse m the northern pan of the Mild East Coast 
Region and the great mass of matuie mountains extending southwaid 
to the Si Valley aie alike in one respect. Wherever one goes, all the 
good land, all that is not too steep, too thinly clad with soil, too water- 
logged, or m olhei ways unfit, is caiefully cultivated Even in the 
mountains, villages of mud or stone with roofs of tile or heavy thatch 
are extiaordmatily numerous In the plains, just as m Japan, innu- 
merable people swaim everywhere, bending over their work, or stag- 
gering undei heavy loads suspended from the ends of poles Each plot 
of land is weeded again and again, and a single acre often receives 
woik enough to cultivate five acies Very few domestic animals are 
kept m propoition to the number of people, for human muscles can 
dig up the fields, and the land needed to support a single ox will pro- 
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ducc almost enough food foi a famdj .Some animals can be fed on 
the fallow fields, on slopes too steep foi cultnatioii, and on the edges 
of d)ki‘s and paths, but the nee suaw tshuh is so abundant is poor 
foddci, and the hot, humid summeis aie bad foi animals 

710 The economy of the Chinese is astounding Human waste, 
decayed weeds, and e\ciy othei bit of 01 game mattci that can be made 
into feitihzcr IS saved to enneh the fields jVfaiv clous economy is exer- 
cised in the use of fuel and law matciials as well as food Wood, for 
example, is extiemely scaice even though the climate lav 01s the giowlh 
of trees AVheiever people aie niinieious the slojics have been denuded 
for gcneiations Hence no wood except small sticks is used foi fuel, 
and when good wood is needed for houses and boxes it is larel} avail- 
able 'I he scarcity of wood in contiast to the abundance of laboi is 
icllccted m the way m winch Chinese tiafismcn spend then time in 
beautifully painting and enameling boxes made ol wood so thin that 
it bleaks undcT a slight stiaiii In the same way the women put beau- 
tiful embioulciy upon the cheapest kind of cloth 

717 Although the aveiago pci son is vciy pool, die cneigy and 
tluift of the Chinese make tiadc moie active than in tiopital countues 
"I he city maikets pieseiit scenes of fascinating activity with then open- 
fronted shops, gay papci goods, cuiious and innumeiable kinds of 
food, stieet vcnclois, beggais, and softly tiolting poiteis Tiansporta- 
tion is earned on by man-powei even moic than 111 Japan, where jin- 
iikishas and man-cliawn caits outnumber automobiles, and horse- 
drawn vehicles are a raiity. In many Chinese cities nuraeious stieets 
aie so naiiow that even jinrikishas have difficulty in. passing one an- 
othci, and piactically all the tialfic is earned by men Yet many of 
the laigei cities, such as Shanghai, Changsha, and Foochow, have mod- 
em cpiaitcis and foieign sections, quite different from the mam sec- 
tions These cities, and others such as Chengtu, Chunking, Nanking, 
Ningpo, and Soochow, aie pcifect hives of inclustiy and skill They 
aie filled with thousands of ciaftsmen skilled m weaving silk, woiking 
metals, caiving wood, and picparing foodstuffs Ncveithelcss, prac- 
tically none of the woikers use madiineiy run by anything except 
human power, and real factories are still scarce Shanghai, to be surfe, 
has begun to follow the example of Japan m establishing large cotton 
as well as silk factories Hankow is following Birmingham in making 
the rougher foims of iron goods, and other cities are putting up fac- 
tories Neveitheless, the typical Chinese city is of the Hangchow type, 
that is, the commercial cepter of a rich agricultmal section, and per- 
haps also a center of art and architecture handed down m Buddhist 
monasteries. 
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718 CoNDiiioNS OF Highest Productiviiy. As we go from legions 
wheie pioductivity is low to those wheie it is high, outstanding dilTei- 
ences aie evident in the geneial level of civilization, in the activity of 
the people, and ui the variety of lesources which are put to use Re- 
gions of low productivity include vast areas wheie neithei crops nor 
domestic animals aie raised, wheie there is no manufacturing, wheie 
there is veiy little in the way of trade In legions of a somewhat 
higher type, the variety of crops and animals is small, the mdustiies 
aie of the household type, and only a few goods aie hi ought from a 
distance. Even in legions that lank as high as China ot Tuikey, min- 
eials are as yet employed on only a small scale, manufaciming is m its 
eaily stages, and tiade is mainly local. One of the outstanding fea- 
tures of regions of high productivity is the gieat use made not only of 
fibers and other raw materials of vegetable oiigm, but also of nuneials, 
including metals, fuels, cement, and fertilizeis Equally chaiactenstic 
is the fact that regions of very high productivity bring to their own 
doors all sorts of raw materials, as well as food, from all over the world. 
We have already given much space to the geographical distribution of 
food, because problems of food occupy the attention of two thuds of 
the world’s people most of the time, and of the other thud much of 
the time. In the rest of this book our mam subject will be mmeial 
resources and vegetable raw materials, and the way in which these as 
well as food are transported, manufactured, and used as articles of 
commerce. Fust, however, we must get a clear idea of the natuie as 
well as the location of the remaining parts of tltc Realm of High Pro- 
ductivity not yet discussed, for these are the natural regions in winch 
manufactuiing, commerce, and the other aspects of a high civilization 
are most highly developed All dicse, it should be noted, are regions 
of frequent cyclonic changes of weather. 

719. The Marine Cr clonic Region (Ayao) Among the cyclonic 
regions (Nos g, 10, loA, and ix m Plate I) the most populous is the 
Marine Cyclonic type. Mountains limit tins icgion to a small coastal 
strip in Noith America, South America, and Australasia, but in Emope 
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It expands fai inland Tiom latitude 0()° on the Noiwcman roast it 
extends thi()Uf>li the thtee Siandiii.iMau tonniiies, the Uvo Low Cuun- 
tiics. Geiinaii), Gieat IhiLatn, Iieland, and liante to ncaily .[o” of 
latitude in the noithein conici of Spam Bohemia (uhicli was for- 
incily western C/cehoslosakia), Ausina, and Suitzeiland he on its 
edges, anel the Po \’alle) of noithein Ital) is a tiansition icgion of 
only a slightly dilleient tspe The outstanding human featuie of this 
legion is Its economic, soeial, and political leadeislup Only the Con- 
tinental Chtlonic Region in the eastein United States iitals western 
Eniope in these lesjietts The fan that 
both legions aic called "cwlonu" indi- 
cates then most distimlive gcogiaphic 
chaiacteiistic Tlie rnam chmatii diflei- 
enee between the two is then lelation to 
the ocean One is niaiine because it lies 
on the west side ot the continents, the 
othei IS continental because it lies on the 
east side, and west winds bung the in- 
fluence of the continental mteiioi In 
Eiitopc the c)donK' chstiii bailees come 
fiom the ocean and thciefoie bung icla- 
tively mild, although ficcpicnt, changes 
of weathei In Ametica they come atioss 
the continent, with its fat gieatei con- 
tiasts of tempciatuie, and thciefoie 
aie accompanied by nioie pionouneed 
changes of wcathci and by cxtienies of 
cold and waimtli Fuitheimoic, the 
Continental Cyclonic legion, like all con- 
tinental aicas ill middle latitudes, ex- 
pel lences stiong changes ot Lenipeiatuic fiom season to season. 

yao Inasmiieli as the Maune Cyelonic Regions he on the western 
edges of the continents, the dominating westeihes cany oceanic iiillu- 
ences inland Mild winteis and cool sumineis aic the result Notiee 
how little space is occupied by the cliniogi aplis of A720, either veiti- 
cally 01 hoiizontally Wdieie the coastal wateis ate exceptionally warm 
in winter, as on the west coasts of Noitli Ameiica and especially Europe, 
the maune contiol is coiiespondiiigly intense Hence mild winieis pre- 
vail on the coast as fat 1101 tli as the Aictic Glide One leason for this 
wiiitei waiinth is that oceans always cool off more slowly than land 
Anothci IS that the ocean suiface otf the coast of the Marine Cydonic 
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Regions consists of water that has diifted polewaid and eastward horn 
low latitudes neai the equator. As the watei Hows away horn the 
equator it of couise becomes coolei. Neveitheless, it remains lela- 
lively waim long altei it has reached high latitudes Then, too, in 
the noithein hemispheie the fact that the Aictic Ocean is almost en- 
closed by land laigely prevents cold water fiom mixing with waim 
These conditions explain the fact that in winter the Japanese cunent 
creates an aiea of exceptional waiiiith off the Alaskan coast of the 
Pacific. Foi similar reasons die Gulf Stream and its continuation in 
the Noith Atlantic Dnft cieate an area of still moie exceptional winter 
waimth to the west ot Gieat Britain and Scandinavia The absence 
of coiicsponding waim aieas in the southern oceans arises hoin the 
fact that there the eastwaid-movmg cuiients navel thousands of miles 
in the same latitude before leaching Chile oi New Zealand 

721 111 summer the wcsteily oceanic winds which blow ovei the 
Marine Cyclonic Regions cool the land instead of waiming it This 
seems almost like a contradiction of what has just been said about 
wintei waimth Both statements, however, are true In the hist place, 
the watei in the oceanic “diifts” moves veiy slowly, taking the better 
part of a year to get horn low latitudes near the West Indies to high 
latitudes near Noiway, and still longer to go from the East Indies to 
Alaska Hence when it gets so fai its tempeiatme even in summer has 
been lowered from about 80° in the tiopics to 60° or even 50°, depend- 
ing on the latitude On the othei hand, in high latitudes the long 
summer days cause the land to heat up veiy lapidly Even in latitude 
G2° Yakutsk has an aveiage temperatuie of 66° in July All places 
with the saaie latitude and elevation would have appioximately that 
tempeiatuie if a bioad belt of land extended cleai around the woild 
111 latitudes jo° to 70° This is much wanner than the ocean water 
even in the noitheastein pait of the Japanese and Atlantic Drifts 
Hence westeily winds from the ocean cool the lands in summei, al- 
though they warm them fai more 111 wintei 

722 Besides causing mild winters and cool summers the westeilies 
bung oceanic nioistuie to the land This gives the Mai me Cyclonic 
Regions high humidity, cloudy skies, and heavy piecipitation when the 
air IS foiced to rise on the westward side of the mountains, or when 
It encounters land that is cool because the sun is low in winter The 
mountain langes lunning parallel to the coast limit such piecipitation 
to a narrow coastal zone in North Ameiica and Chile, and gieatly di- 
minish the mai me area m Scandinavia, Tasmania, and New Zealand 
■Where there are no ban lets, however, as in west central Europe, ocean 
moistuic IS earned far inland 
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1723. Tur Functions of C'iciONic Disturbancfs In this climatic 
backgioiintl, c)tlouic btoims. biing two gieat acUantages, as we have 
ahead) seen Fust, they cause the moist oceanic an to use anti become 
cool, thus pioducing lam at all scasonb (A68) The value o£ this to 
agiicultuie can scaitcly be ovei estimated Outside the gicat equa- 
toiial lainfoiests abundant laiii at all seasons is found in only a minor 
fraction of each continent (AGS) In the second place, the cyclonic 
distuibanccs supply the vaiiabihty which we have seen to be so valu- 
able foi both agiicultuie and liuinati health. A biilliant moining may 
change into a dii/ding afteinoon, aftei a day of lain the wind may 
chase away the clouds, hung out the sun, and cause a icfieshing chop 
ill tcinpcTatuic In the Maiine Cyclonic Regions, clouds aic us typical 
as IS the siin in the Meditcnancan Region In then various forms 
and colois they aie an essential pait of the landscape But the chief 
impoi lance of the instalnhty of cyclonic weather is that it mci cases 
the eneigy, vitality, and health of the inhabitants and has much to do 
with tin'll economic, so< lal, and ciiltuial activity Some factois, such 
as isolation, lack of innate ability, or the small size of a countiy, may 
hampei pioduclion, otlici factois, such as coal, non, lacial ability, and 
the advaniages of past success, may incicase it Neveitheless, in the 
woild as we know it today, it is only wheie the climate is favoiable 
that we find the highest levels of modem development 

724 \'EGET-vrio\' Foiests once covcied practically all parts of the 
Mamie Cyclonic Regions except the cool, wet, upland moors and the 
swamps In Em ope the ancient Roman legions weie checked by the 
thick German foicst In Washington, Oiegon, and southern New Zea- 
land much of the foiest still pcisists and is veiy dense and tall In 
Ecu ope, howevei, most of the forest has disappeared because of man’s 
search for arable land It persists only on the mountains, on patches 
of pom sandy soil, in special lescivations oi paiks, and in paikhkc 
gioves with lows of tiecs set out by the hand of man. Lowland t oun- 
tiics such as Holland and Denmaik liavc little real fnicst, although 
trees aie abundant along the loads and canals and aiound lire indi- 
vidual faimliouses, while the villages aie hidden in then foliage On 
the mountains, however, the foicst still stands in its gloiy. Oaks and 
bceclies are the most typical trees in the deciduous type of foicst velnch 
occupies the waimcr sites and better soils On the higher slopes and 
on sandy soils comfeious trees replace these bioadleaved species For- 
estiy IS moie highly developed m the Maiine Cyclonic Region of 
Euiope than anywhere else in the world, hut even with its help Euiope 
must import laige quantities of lumber Along the upper limits of 
the foicst, alpine meadows vvith their bulliantly colored flowers extend 
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to the uppei limit of vegetation. Along the west coasts in many places 
and on some uplands stiong winds and ficquent, prolonged dnzzly 
lains pi event the giownli of tiecs and cause the grassy type of vegetation 
so typical of the moois of the Biitisli Isles 

725 Poor Sons As might be expected fiom the climate, the Ma- 
mie Cyclonic soils are constantly leached and aie not especially good 
(Plate II) The giay padsols of the north, being acid as well as leached, 
aie infeitile. The most typical kind, liowevei, is the blown foiest soil. 
Although this IS somewhat leached, its modeiate humus content shows 
the influence of the deciduous forests Peaty soils on the swampy loiv- 
lands and on the grassy, rain-dienched uplands of the western coasts 
complete the mam soil divisions Locally these unfavorable conditions 
of the soil aic amelioiatcd by mixed glacial soils produced by the ice- 
slieet which covered gieat aieas duiing the Ice Age Another icla- 
tively good kind of sod is the loess which was deposited cluiing diy 
peiiods by winds blowing out fiom the iceshcets over gieat wastes of 
debris laid down by ice and water Tins forms a fertile blanket over 
the limestone soil of paits of Fiance and Belgium and along the 
Danube Valley in Germany, especially Austria Feitile clays also cover 
coastal plains fiom which the ocean has receded in lecciit geological 
times The lecession is due partly to a slight using of the land, such 
as has exposed much of the best soil in Scandinavia It is also due to 
human action in the Low Countiies wheie the Dutch have been espe- 
cially active in dyking and draining the land and thexeby converting 
It into "polders” Alluvial iiver deposits also piovide small areas of 
good soil not only in oidinaiy floodplains, but also in structuial de- 
2ncssions like the IVillamctte Valley m Oiegon, and the Rhine Giaben, 
wheie a depressed segment of the earth’s ciust is now divided between 
Germany and Fiance In spite of these exceptions, however, the aver- 
age sod of the Mai me Cyclonic Regions is fai fiom ideal 

726 MrTHODb OF Land Utilization Although the soil is genei- 
ally infeitile the Maiine Cyclonic Regions show a high t)pe of land 
utili/ation As C F. Maibut well shows, tins takes jdace in spite of 
the sods and not because of them. Two geogtaidiical advantages make 
It possible One is the fact that the dominant climate closely ap- 
proaches the optimum for many of the most valuable crops The 
optimum, It will be lemembered, includes not only mild winteis and 
moderately waim summers but likewise ram and humidity at all sea- 
sons The other advantage is that the climate appioaclies the opti- 
mum foi both the physical well-being and mental activity of people 
who have iisen to a stage of cultiue wheie they can easily piotect 
themselves against cold and ram Former cha^rteis have shown how 
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the high )ield of giaini. obtained lu these icgions is elnefl) a lesponsc 
to elmiatc, how the cows gi\e moic milk and a gieaici jii iiciitagc of 
biitteifal than anjwheio else, and hois the hens lay moie eggs The 
faet that man heie has good health and a smplns of eneig)’ of both 
mind and body has inei cased these adsantages and is in faet one gieat 
leason for them 

727 AgiiLultuinl Pioductixnty The xesults of this mental activity 
aie conspicuous in agiicultiue Man's keen mind has found out hoiv 
to impioie the soil ivith fcitihzeis The piinciples and piaitiie of 
ciop lotation have been ivoikcd out The yield of tiops has Iiecn 111- 
cicased b\ the seh ction of good seed and the crossing of diifeieiit types, 
and by detailed studies of what kinds of tiops suit the local soil 
The desiie to maintain high standaids of living 111 spite of the giowth 
of population has stinuilated the piodueLiun of eiops which yield the 
gieatest value pet acie, thus favoiing those whieh have to be raised 
ncai the maiket because they aie peiishable Along with this has gone 
a eonslantly ineieasiiig tendeney to impoit the kinds of fond which 
can easily be biought fiom a distance Thus a piolonged shift away 
fiom tire giains towards vegetables and fruit piocecded steadily until 
the giowlh of naiioiiahsin, aftci the fiist W'oikl War, made many 
nations tiy to raise then own food as ctxmpletely as possible Truck 
gardens suiiound all the cities and are also located in other favorable 
spots Undci normal conditions, long trains loaded with vegetables 
run every day from Holland to the industrial regions of Germany In 
the Mamie Cyclonic Regions millions of acres are planted to potatoes, 
and a meal in western Europe is seaieely complete without them. 
Orchards of apples, peaches, pears, plums, and cheiiies cover large 
sections of northern Fiance and western Get many, just as in Oregon, 
■\V^aslnngtoii, and central Tasmania In May the rounded hills of the 
Swiss plateau aie white with apple and pear blossoms Although 
grapes are by no means so iinjioitant as in Medueiiariean clunates, 
they are laiscel far enough north so that Fiance is the w’oild leader in 
the production of high-grade wines 

728 In addition to all this the giatiis are still imjroitant, especially 
where the soil is less favorable for more intensive production Al- 
though wheat has its highest yields m Denmark (B33ok it assumes the 
gieatest importance to fainieis m the more sunny fields of Fiance 
Oats, in spite of the fame of Scotch oatmeal, ate mainly raised as feed 
for lioises and othei stock Rye, which can withstand low tempeia- 
tuies and poor sod better than vvdieat, uses to gieat nnpoitance on 
the humid, sandv jilains of nouhein Geimany, the Baltic States, and 
Poland. Iheie daik lye biead replaces the white bread of the French 
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and English Barley is naucli raised for swine, especially in Denmark. 
With hops It forms the basis of an important beer industry, especially 
in Germany 

yag Industiial ciops as well as grams have declined in importance, 
as the Mai me Cyclonic Regions have made their agiicultine moic in- 
tensive Even the laige sugai-beet production in the zone extending 
horn France tlnougli Belgium and Holland into Geimany and Poland 
has a haid battle against the cane-sugai pioduction of the Region of 
Wet Tiopical Agiicultuie It might disappear if not helped by tanffs 
and subsidies, but it has a value apait from the mere pioduction of 
sugar Beets form a valuable item in some of the systems of ciop lota- 
tion that best pieservc the soil The residue aftei the sugai has been 
extiacted makes an excellent cattle feed On the othci hand, such e\- 
tiemely specialized and valuable ciops as the bulbs and nuisciy piod- 
ucts of Flolland and of a small aiea in the similar climate aiound 
Puget Sound aie of steadily glowing impoitance High-23iicecl piod- 
ucts of this kind arc hkc the butter and eggs of Denmaik oi the fine 
watches and clocks of Switzerland and the biasswaie of Connecticut 
They illustiate a general piinciple which is also illustrated by tropical 
plantations. One of the chief ways in which eneigetic and piogiessive 
people shoiv then supenority is by specializing in pioducts of high 
quality in regions where ihe natural resources are scanty or where iso- 
lation makes it difficult to market products that are heavy or bulky 
Such products can be profitably sold in a wide market all over the 
woild because of their high price in propoition to the cost of tians- 
poitation 

ygo The jiieeminence of the Marine Cyclonic Region in agn cul- 
ture IS illustiated in Ay 30 There, just as m A688, the numbeis 
repiescnt the aveiage value of all the mam crops per acre foi a senes 
of yeais The value of each crop per pound is icckoncd as being the 
same in all countiies The Marine Cyclonic section aiound the Noith 
Sea and extending as fai south as Switzerland stands out conspicuously 
as a legum where the index numbers nowheie fall below 30 This is 
m stiong coniiast Lo othei natuial regions. Notice the decline in the 
value of the aveiage acie of ciops as one goes southeastward horn the 
Nethei lands (51) to Germany (32), old Czechoslovakia (29), Austria 
(24), Hungaiy (ly), Yugoslavia (15), Greece (14), and Cypius (10) East- 
W'aid and southwaid fiom the Noitli Sea the same soit of decline is 
seen In the countiies outside the Maiine Cyclonic Region small areas 
can be found wlieie the jnoductivity uses to a high level, but the avei- 
age foi all faims in large distiicts is only one half to one fifth as much 
as aiound the Noilh Sea This contrast is due partly to high yields 
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per atie o[ indnidual oops, but also to the fact that the agricultuie 
of the Mamie C.ulonic Region tends to be higlily dieeisificd. Most 
faimeis theie latsc* not onR ceieals, liut also such oops as potatoes, 
hops, and sngai beets, ivliuli hate a high value pei acie. The moie 
taluable oops giotv well in this le-gion, and find a leady market be- 
cause intelligent autl aOite tvoik causes a Luge nidustiial and com- 
nicioal population to hate high bujing powei Because of lack of 
data, Ay ‘50 dues not include some of the most taluable oops, such as 
gaideii vegetables, nuts, and fiiiits (aside fiom giapes and olives) If 



lhe“ iiulet mimhos hcie imlit itc the- value of ill harvested ciops pei lere with 
the eteepuon ol liav, unliaul Ciuits. aiiU HU'leii vegetables. 

these vveie included, the gencial outlines of the map would not be 
changed, but the contuist between the M.uiiie Cyclonic Region and 
the lest of the continent would be intensified 

ySi Cattle and Danyiuif 'I’lic Maime Cyclonic Region enjovs 
the same soit of supeiioiity in animal ladustiies as in oops. The fact 
that nutiitioiis but not unduly laige glasses giow there luxuiiantly, and 
lemain gieen most of the year encouiages the laisiiig of stock, especially 
cattle on the lowlands and sheep on the uplands This has been par- 
ticularly true of the moic maime western sections of Europe, where 
the green meadows of Ii eland, Gieat Biitain, Brittany, Normandy, 
Holland, and Denraaik are unsuipassed foi dairy pioducts. The same 
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IS tiue of western Oregon and Washington, and of the small section of 
southern Chile winch falls m this climatic zone One sees now, how- 
evei, a tendency, wheiever possible, towaids leplacmg the meadows by 
iiclds of clo\ei, tuinips, swedes (a kind of beet), and giains like bailey 
and oats which aie cut while gieen These aie fed to the cattle in the 
bams. With crops of this kind the yield of milk is higher per acre 
than with pasiuiage, and the milk contains a higher percentage of 
fat It even pajs to impoit cattle feed such as cottonseed cake and 
soybean cake fioni other paits of the world Thus buttci and cheese 
aie increasingly impoitant pioducts of all the Maiine Cyclonic Re- 
gions, Swine glow rapidly on the skimmed milk, while chicken faims 
lound out the picture of intensive animal pioduction The Biitish 
highlands and New Zealand aie among the world’s gieatest sheep 
regions, foi the animals thcie excel in both wool and mutton 

733 The peushabihty of dany pioducts and the aleitness of the 
fanneis in the Maune Cyclonic Regions have stimulated the develop- 
ment of faimeis’ coopeiative movements Such movements have spread 
to other pioducts, especially fruit and early vegetables Denmark 15 
the outstanding pioneer nr this respect, but New Zealand and the Pa- 
cific Coast of the United States are following dose on her heels In 
Denmaik neatly eveiytlnng connected with the economic life of the 
farmers is earned on cooperatively The animals of the sea, as well 
as of the land, aie utilized to an unusual degiee m the Maune Cy- 
clonic Regions The coasts of Noiway and the shallow NoUh Sea form 
one of the woild's greatest fishing regions The Pacific Coast from 
Oregon to Alaska with its abundant salmon and other fish also ranks 
very high {A4g2) 

733 The Dominance of Manufacturing Although vegetables, 
ftnit, giain, livestock, and lumber piovide most of the economic wealth 
of the part of the Marine Cyclonic Region located outside Euiope, 
these aie ovcishadowed in Euiope itself by manufacturing Smoke 
fioirr chimneys hanging low over the industrial regions of western 
Euiope often makes the landscape giimy and unpleasant Long freight 
liains haul heavy loads to and fiom the factones. Huge, unattiactive 
cities have spread over the land so rapidly that laige sections of tire 
industual parts of Britain, Belgium, and Geimany have become great, 
duty congloineiations of factones, houses, and people Power, in the 
form of coal, is the main leason why the activity of tJie peoirle m these 
legions is duected toward industiy, wheieas the equally gieat activity 
of the Marine Cyclonic Regions such as Denmark, New Zealand, and 
Washington is directed mainly towaid agiicuUuie. The presence of a 
dense population which is ready to work in factories has been another 
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fa\otable condition loi maiuifattuiing, and so ha\e the piesence of 
abundant nun me and an advantageous position in lespcct to tians- 
poitation by land and sea. 

731 The diiving fmte in the modem development of manufac- 
tiiiing has been the eneigv of the population Long befoie the steam 
engine was invented this same spun enabled the Alai me Cyclonic 
Regions to lead the vvoild in home indiistiies, in cxploiation, in foi- 
eign tiade, and in militaiy and political piovvess. Then when the time 
was ripe these icgions used the existing home iiulustiics and the old 
commeice as a base for the development of a new system founded on 
niachinciy In some ways the system was not leally new Cotton, 
wool, and linen had been manufactuied befoie in the same jilaces 
wheie the new development took place. lion tools had foi icntuiies 
been famous pioducts of local distiicts, such as Sheffield, wdiich now 
have become agglometations of big steel plants In the eighteenth 
centuiy moie ships sailed fioni the haibois of western Einope than 
from any otheis, and more wagons and eaiiiages diove ovei the loads. 
Othei legions such as China had the necessaiy supplies of power, lavv 
material, and labor fot a similai development Such a development 
failed to occiii not meiely because the people weie closely bound in an 
ancient social and political system, but also because the lequisite stimu- 
lus to activity and inventiveness was not stiong enough, even though 
the necessary inherent ability may have been piesent. Theie seems in 
this way to be a strong relation between high crop yields and compli- 
cated factories Japan, for example, stands midway between the North 
Sea region and China. Its aveiage crop yields arc decidedly higher 
than those of China, but less than those of western Europe In manu- 
factuung, Japan also stands midway between the two, and the same is 
true of the degree to which the climate has the cyclonic quality which 
IS most stimulating In similar fashion the aveiage value of all crops 
per acre in the United States is highest m the manufactuiing belt flora 
New England and New York westward along the southerly part of the 
Great Lakes Region, and in a narrow' stiip on the California coast. 
Neither high crop yields nor factories ncccssaiily result fioni the cy- 
clonic type of climate, and bodi aie found in otircr types of climate. 
Nevertheless, both are more likely to be found in cyclonic regions than 
elsewhcie because of climatic conditions close to the optnnura The 
great industiial sections of England, France, Geimany, and Belgium, 
and the smallei but more specialized industrial aieas of Switzciland, 
Sweden, nortliern Italy, and the Netherlands, aie examples of what 
keen, inventive minds can do undtr fav'tJrable combinations of envi- 
ronmental conditions. 
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1735 Abundance of Cities The gieat number and large sue of 
the cities also beai witness to the dominance of the Marine Cyclonic 
Regions Among the woild’s cities of moie than 350,000 inhabitants, 
no less tlian 56, or approximately 28 per cent, belong to this one type 
of legion Among these aie London, Beilm, Pans, Hambuig, Glas- 
gow, Biimmgham, and Melbourne, all with more than a million in- 
habitants Neaily half (24) of these gieat aties are seaports, but the 
sea is less impoitant m this region than in many otlieis as a factor m 
determining which settlements shall glow into gieat cities The reason 
IS that heie for the hist time in our study of natural regions we come 
upon gieat inland cities which owe their growth chiefly to manufac- 
luiing lathei than to commeicial and political conditions How im- 
poitant and numerous such cities aie may be judged horn column C 
in Table 26. All the cities in the other columns, however, no mattei 
whcthei seaports oi inland centeis of comnieice and government, also 
possess important manutactmiiig mduslues In fact, the outstanding 
characteristic of the cities in the Maiine Cyclonic Regions is the gieat 
amount of complex manulactuimg whidi they cairy on in oidei to 
supply not only their own needs, but also those of legions far away. 

736 Trade In an advanced exchange economy food must be 
shipped m large quantities fiom rural distiicis to manufacturing cities, 
and manufactured products must be sent back A constant suijilus of 
one kind in one region balances a constant deficit elsewlieie A dense 
lailroad net, navigable livers, numerous- canals, and well-built loads, 
besides airlines and pipelines, piovide the routes of tiaffic But note 
that ease of tiaffic by no means depends wholly on favoiable conditions 
of lelief and waterways Wheie people are active they insist on good 
means of tiansportation It is vastly easier to uavel m the rugged Alps 
than in the plains of Sibeua Portland, Oiegon, a bundled miles 
inland, has dug out its iivei and is a fai better poit than it would be 
if located on the finest harbor along the natuially favoiable drowned 
coast of Celebes In New Zealand, in spite of the small population 
and high mountains, the roads, laihoads, and an planes make all.paits 
far moie accessible than the scantily populated Smai Peninsula close 
to the Suez Canal, or the densely inhabited plateaus of Central Amer- 
ica The activity which manifests itself in tiade leads to many othei 
activities Europe’s colonial empire is largely the result of the expan- 
sion of trade under the influence of the energy and vitality of the 
European people Great seaports, especially near the mouths of rivers, 
are another result of tins kind of active trade And the Liade, m turn, 
by Its worldwide quality, makes those cities international meeting 
points 
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TABLE 26 


Cities of Morf than 2‘io.ooo Inhabitants in Marine Ctclonic Regions 


A 

Seaports 

B 

Inland commercial and 
political centers 

C 

Cities owing their growth 
almost wholly to manufac- 
turing 

Amsterdam 

Berlin 

Birmingham (England) 

Antw erp 

Cologne 

Bochum 

Belfast 

Dresden 

Biadford 

Bordeaux 

Frankfort 

Chemnit/ 

Bremea 

The Hague * 

Dortmund 

Bristol 

Hannover 

Duisburg-Hamlxirn 

Brussels 

Leipzig 

Dubseldorf 

Copenhagen 

L>on 

Essen 

Dublin 

Magdeburg 

Gdsen Ktrchen 

Edinburgh 

Munich 

Leeds 

Glasgow 

Nuremberg 

Manchester 

Hamburg 

Pans 

Mannheim 

Hull 

Prague 

Nottingham 

Luerpool 

Stuttgart 

Sheffield 

London 

Vienna t 

Stoke 

Melbourne 

Newcastle 

Oslo 

Portland (Oregon) 
Rotterdam 

Seattle 

Stettm 

Stockholm 

Vancouver 

Zurich 

West Ham 

Wuppertal 

(Elberfeld-Barraen) 


* AlthouRh close to the sea and having a little harbor for fishing boats The Hague can scarcely 
be called a se ipnrt 

t Vienna IS on the border between the Marine Cyclonic Region end the Continental Cyclonic 
Region 


1737 Modes or Life In the Maiine Cyclonic Regions the modes 
o£ life reflect not only the gieat variety of nationalities, but likewise 
the division of economic development into an agucultuial and an in- 
dustrial phase The sti aw-thatched homes of the Irish, where acrid 
peat smoke hangs over the valley, the charming English cottages in 
gaidens of sweet peas and loses, the stately, led-ioofed, cleanly washed 
faimhoiises of Holland, the giay, square peasant homes of Fiance, the 
picturesque architecture of the ancient Geiman villages, and the am ac- 
tive wooden cottages or chalets of the Swiss with then long balconies 
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lepiescnt only a few ol the many different types of rural settlement. 
In the cities, especially wheie factories aie dominant, tlieic is little of 
this pleasant variety of types Some of tlie cities of historical and po- 
litical fame have still a "soul” of then own, as Count Keyseiling says, 
but Qthcis show the regular combination of official buildings, dieaiy 
factoiies, and gieat, stupid tenement houses fai neater than the slums 
which they leplace, but desperately uninteiesting Even in England 
wheie the many-storied tenements aie laigely replaced by endless rows 
of two-stoiy, one-family buck houses packed wall to wall, the effect is 
little bettei Factoiy smoke and game reduce eveiything to the same 

dull coloi, and the main impiession is 
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cheaiy and ugly Yet among all this one 
finds many of the tvorld’s most beauti- 
ful old cathcdials, town halls, and other 
stately buildings whose beauty and chaim 
Me witli those of the castles out m the 
countiy Moi covei , no pai t of the woild 
can boast of noblei modern museums, 
opeia houses, clrmches, government 
buildings, and homes of wealthy citizens 
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A738-C!uiiosid[jhs oC Contmcnljl 
Cytlomc Regions 


738 The American Continental 
C v CLONIC Region Resemblance to Ma- 
line Cyclonic Regions The American 
Continental Cyclonic Region in the 
noithcastern quaitei of the United States 
(Plate 1 ) lescmbles the Marine Cyclonic 
Regions iii many respects, both physi- 
cally and economically The most chai- 
acieiistic physical resemblance is that 
the weather in both legions is dominatecl 


by a faiily regular succession of cyclones 
and anticyclones These move in geneial fiom west to east, bunging 


a constant alteuiation of clouds, lain, and vauable winds during the 
cyclones, and sunshine, fan weather, and westerly winds or calms 
dining the anticyclones The cyclones and anticyclones move fastei 
and aie moie intense and numeious in winter than in summer, and 


their paths swing faither south. At all seasons the cyclones piovide 
sufficient lain, and in laige sections the rainlall in all months is piac- 
tically the same (A738) Few other paits of the woild enjoy such 
legulanty of lainfall both fiom season to season and fiom year to 
yeai This, as we have seen, assuies the faimeis of a reasonably good 
yield pel acie except in rare instances It theieby encouiages them 
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to make improvements and helps them to piodiue the surplus wliieh 
IS netessar) rf tornmeiie and inanufacUniiiff are to ilourisli Foi tins 
reason the farm population is well spicad ovei the whole of both the 
Amtiican and the Euiopean Cyclonic areas extept where the land is 
too lugged The stoims also provide eondrtions of atmospheiic hu- 
inidiiy and variability vvliith aie cvcelleni for health and activity 
among both animals and man The climogiaph foi Pittsbingh in 
A738 IS alniost identical with the standard climogiaph except that 
the suinmeis aic a little too vvaiiii and the winters too cool Hence 
these legions aic among the most healthful and active parts of the 
world Then deathiates avenage lo to 12 per thousand compared 
with twice as much in tropical and oriental couiitiies Add lo all 
this a favoiable location in icspcct to othoi productive natuial regions, 
together with abundant local supplies of coal and iron, and it is not 
suipusmg that the Cyrlonic Regions, taking all of them together, 
cany on by lai the gieatei pait of the world's mannfartuimg, espe- 
cially in Us nioic complex foi ms, and possess a coiiesponding shaie of 
the world’s wealth, political power, and culture 

739 ■'I he benefits of cyclonic distuibances are by no means confined 
to the Continental Cyclonic Regions as shown 111 AyjiS and Plate I 
They extend 111 gieatei 01 less degree to the Cool Conlmental Regions 
(A755) as we shall soon see, to the Mcdueri aiiean Tvpe of Regions 
(A671), as we have seen, and also to much of the Ameiican Temperate 
Grasslands (6 in Plate I) In addition to this the Wild East Coast 
section of the United States (8 m Plate I)— our South Atlantic and 
South Cential States— diflcis fiom the sinnlai section in Asia (south 
and cential China) in being much moie subject to cyclonic distuib- 
anccs In this icspect it icscmblcs Japan inoie than China. Nowheie 
else do cyclonic low-piessuie aieas swing so fai towaid the equator, or 
bung abunclaiit rain and healthful changes of weather so icgulaily at 
all seasons, as in the sontlicastcrn United States Although cyt Ionic 
stoims sometimes bung floods, or lead to hosts that nun hint tiees 
and crops, tins is a small matter compaied with the good which they 
do The people of the Bahamas, for example, say that when they 
spend the winter in Floiida they feel inudi moie \igoious than at 
home The aveiage tempciatmc is essentially the same, but the vaiia- 
bility in Floiida is much gi eater North of Floiida, in the South 
Atlantic states, the value of cyclonic stoims incieases Thus much of 
what is hete said about the Ameiican Continental Cyclonic Region of 
the noitbem United States applies in modified foim to the South. 
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740 Differences between Continental and Marine Cyclonic 
Regions In spite o£ gieat similaiities the Continental and the Ma- 
ime Cyclonic Regions diller moie than is usually lealizcd We saw 
this difleicnce concietely in pievious chapters where we louncl that 
the Maune Cyclonic Regions piovicle the optimum conditions for 
wheat, whereas the Continental Cyclonic Regions piovide an appic- 
ciably diffeient optimum for com Nowheie in the Maiine Cyclonic 
Regions does wheat come anywhcie neai the standaid set by the Ma- 
iine Region The diffeicnte between these two optima is as impoiiant 
foi man as for ciops The fust factoi in causing this difleience is lati- 
tude The Continental Cyclonic Region in Ameiica lies io° nearer 
the ccpatoi than does the Maune Cyclonic Region in Europe Hence 
the sunshine is much moie intense In four cities near the edges of 
the Ameiican legion, July avciages about 10° waunci than in four 
conespondmg Euiopean cities, as appeals m Table 37. When the 


TABLE 27 

Contrasted Temperatures in Continental and Marine Cyclonic Regions 


CoiUmental Cj clonic 
Region 

July 

January 

Marine Cyclonic 
Region 

July 

January 

Milwaukee 

70° 

21° 

Oslo 


25° 

Boston 

72 

27 

London 


39 

Baltimore 

77 

34 

Berlin 


32 

St Louis 

79 

31 

Bordeaux 


41 


temperatuie rises too high in the Araciican legion the deathiate rises 
ominously and human efficiency is loweicd in spite of vacations, ficsh- 
aii funds, lefngeiation, and modem sanitation and hygiene E\en 
the noimal summers of the Continental Cyclonic Regioir aie too tvaim 
for the largest output of jiotatoes, milk, eggs, and other pioducts 
Then heat, on the othei hand, is excellent for coin and tobacco, al- 
though eien foi com. such temperatuics as often prevail in Baltimme 
and St Louis are too high 

741 A second factoi in making the American Cyclonic area diileient 
from the European is us position on the east side of its continent in- 
stead of the west side This means that when westerly winds blow, as 
they do piedominantly, the Ameiican area gets tempeiatuies tesem- 
bhng those of the mteiior, wheieas the European aiea gets those of 
the sea, This is the chief leason foi the high sunnnei tempeiatuies in 
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the Amciican C'a( I onic Region It slioiiltl be noted, however, that 
along the Atlantie C^oast a naiiow stop fioni Boston as fat south as 
Baltimoic is imuli influent tti In tJie ocean Ilencc it is toolci in surn- 
mei and tsaiinci in wintei than the it'gions faithei inland .Some 
especially oceanic places such as Mtuint Dcseit, Netvpoit, Nantucket, 
and Atlantic Caty, ha\e climates which appioach that of the Maiine 
Cyclonic Regions 

7J2 In wiiitci the continental effect is even gieatei than in sum- 
iiiei foi the tendency towaid west sviiids is icinfoiced by the tendency 
fm winds to blow ontwaid fioin the inteiim of a told continent. Hence 
in si)it(‘ of a iiioie soiitlictly location the csintei (Januais) tenipeiatiue 
of the tom AmeiKan cities in Table cy avciagcs h” coolei th.in that 
of the tom Euiopean cities Xhis causes a chop in diuientv timing 
the wintei, followed by a coiiesjioiidingly high jie.ik in the dcathiate 
It appeals to be the main leason why the Aineiican yields of wdicat 
pel atie, aside fiom tliose ot the Puget Sound Region, aic so much 
lowei than tliose ol tlie Ninth .Sea Region In addition to tins, al- 
though the laiiitall is gicatci in the Amentan Cyclonic Region than in 
the Luiopcan, the iclatne lumiidity is lowei I his is because our 
westeily wands blow fioni tlie diy inteiioi, wheieas those of Emope 
blow' fioni the ocean Hence Euiopeans aie often gteatly impiessed 
by oui blight blue skies in contiast with the haziness of their own In 
sinulai fashion the Noitli Sea legion has more lainy clays than the 
noitheastein cjuaitei of the United States, but not so much lain per 
clay This is partly because then' rain is biought by westeily wnnds, 
while that of the eastern United States is biought by easteily winds 
III wintei a coi responding condition gives w'cstein Eiiiopc slioit cold 
waves due to easteily winds, wheieas the noitheastein United States 
gels moie fiecjuent and seveie ones due to westeily winds All these 
conchuons aie disadvantages to both people and ciops m the United 
Slates 

743 Thl RrsriLss Aciiviiy or Amirica These disadvantages 
aie p.iulv ollset by the fact llmt changes of weathei in the Continental 
Cyclonic Region in Amciica .lie moic fieciuent and pronoiimed than 
in any of the Mai me Cyclonic Regions This is tine also in the Amer- 
ican Region of Cool Continent.il Agiicultuie in contiast to the corre- 
sponding aiea in Euiojie and Asia, and in the Mild East Coast Region 
of 0111 South in contiast to the legions of that soit in other continents 
Siidi vaiiahility of the weathei aiises fiom the fact that in Noith 
Ameiica the cyclomc distuihames not only swing fai to the south, but 
also aie inoie fiecpieiit and active than in any other legion unless it be 



466 


REGIONS OF HIGHEST PRODUCTIVITY 


aiound Antaictica This makes the Ameiican climate peculiarly brac- 
ing and sLimulaling Each stoim with its changes of wind, sun, rain- 
fall, atmosphenc humidity, sunshine, and especially temperature brings 
with It a spur to activity It is generally recognized that in the United 
States we do moie, but peihaps think less, than in Europe Our chil- 
dren are moie lively and boisterous and much haider to restiam Oui 
young people demand and receive greater fieedom and are “on the go” 
fai moie than young people elsewhere Oui oldei people thiow them- 
selves into both work and play with a vim that is unique As people 
glow old in this pait of the woild they want to keep on working in- 
stead of retiiing comfoitably as in Europe In Tuikey, India, and 
China people often give up their work twenty years younger than 
we do 

744 How much of all this is due to climate and how much to other 
conditions is a matter of gieat dispute There is good reason to be- 
lieve that on the whole the people who migiate to new regions differ 
in tempeiament flora those of the same social class who stay behind 
Other things being equal, the migrants tend to be aleit, active, adapt- 
able, and adventitious in piopoiuon to tlie danger, iisk, haidship, and 
initiative involved in migiation On tire other hand, those who stay 
behind genet ally include the moie thoughtful and successful, as well 
as die moie consetvative and unadaptable, types. In addition to this, 
theie can be no doubt that new circumstances, the wealth and oppoi- 
tumties of a new land, and the necessity for building up a new countiy 
act as powerful stimulants to activity and invention The automobile, 
the movie, and othei iiiodein innovations stimulate incessant activity, 
especially among young people. Thus biological inheritance and the 
economic and social conditions of a new and iich countiy cleaily coop- 
erate with the climate in pioducmg the peculiar aleitness, activity, 
impulsiveness, and lack of poise which are chaiactenstic of Ameiica 
and especially of the Continental Cyclonic Region in which we find a 
laige fiaction of the people of the United States 

740. In the Continental Cyclonic Region, then, we find a veiy 
active people who are always seeking £oi something new They dis- 
play a passion for bigness, speed, and energy As a lesult they have 
fully utilized the coal, non, cotton, coin, and other resources which lie 
within their holders or close by, and have built up a manufactuiing 
industry which hnds no iival except in the Marine Cyclonic Region of 
Europe They have also earned ciime, moial reforms, relrgious actrv- 
ity, and miner sal education to levels almost unknown elsewheie The 
same intensity which causes business to boom also leads to intense and 
sudden depressions The case is like that of automobiles the faster a 
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car goes, tlic worse the accidents In spite of dcpiessions, the wealth 
pci capita in the United States, especially in the noitlieast quaitei and 
on the Pacific Coast (B557), is much gieatei than 111 the Euiopean Cy- 
clonic Regions or any othei pait of the woild This is mesitable 
whcie people o£ the finest lacial stocks find ihcmsehes in a highly 
stimulating climate with all the stoiecl-up ciiltuie of the Old World 
behind them, and with an abundant c of feitile land, vast foiesls, and 
untold mineial wealth befoie them The astounding leatuie is not 
that the Continental Cyclonic Region of Noilh .kmeiita has attained 
such powei and wealth, but that a more 01 less accidental chain of 
cucumstances has caused so many and such great advantages to focus 
in one legion The way m which the Mamie Cyt Ionic and the Conti- 
nental Cyclonic Regions stand out upon maji aftei map in this hook 
(A431, A537, A540, A555, A55f), Ayfia, etc ), as well as upon many 
showing other featuies of human activity and piogiess, is one of the 
dominant featuies of economic gcogiaphy 

746 Types or Cities In the Continental Cyclomc Region of 
Ameitca, just as in the Ivfaime Cytkmic Regions, laige cities aie nu- 
meious in piopoition to the population, and many owe then giowth 
piimaiily to manufacturing In the following table the cities of moie 
than 250,000 inhabitants are divided accoidmg to their relation to im- 
poitant navigable wateiways. After eadi city is given the percentage 
of its men engaged m what may propeily be called manufacturing, that 
IS, in industrial pursuits othei than the building industries. 


TABLE 28 

Chief Cities of American Cyclonic Region 


Seapoi ts 


Lake Ports 


River Ports 


Not Ports 


Baltimore 

34 

Buffalo 

40 

Cincinnati 

37 

Akron 

57 

Boston 

36 

Chicago 


Kansas City 

=5 

Columbus 

30 

Jersey City 

33 

Cleveland . 

45 

Louisville 

34 

Indianapolis 

35 

New York 

32 

Detroit 

54 

Pittsburgh 

37 



Philadelphia 

38, 

Milwaukee 

51 

St, Louis. 

37 



Providence 

45 

Rochester 

4O 

Washington 

15 



Newark 

40 

Toledo 

43 






Toronto 


Among the 24 cities in this list all but 3 aie ports of some kind, and 
in all except Washington at least a quaiter of the men arc employed 
in manufacturing But note diat altliough some of tlie coast cities, 
such as Providence, are so highly industrialized that nearly half their 
men aie at W'drk in faUdridJ, die induStiializatioii of tlie lake dues 
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OTHER CYCLONIC REGIONS OF HIGH PRODUCTIVITY 

747 Natural Rloions or Evstirn Europe We have seen abun- 
dant evidence that pioMnuty to the sea is a gicat help in economic 
development A eoinpaiison of the tlnce sections into which the cy- 
clonic pen Lions of Einope .11 e divided in Plate I makes this deal Piae- 
Lically all ol Einope except the noithcin foiests and the Mediteiianean 
legions feels the nilluente of cyclonic distui bailees at all seasons, and 
this inllnence extends in a thin wedge fai into central Sibeiia Nevci- 
theless, to the south and east of the Aljis the (yclomc ( cnitiol becomes 
weakened and is coiubuitd with Mediteiianean and especially with 
continental indnences Hence that pait of Einope is called the Euio- 
pean Contnieiital Cyclonic Region (A738) Faithei noith in Poland, 
Russia, and westein Sibeiia the cyclonic aspect ol the climate is even 
mote inochricd by coiumcntal inllucnces winch mandest themselves in 
lelatively waini sunuucis with a fan numbci of stoiins, and vciy cold 
winteis eluting which cyclonic clianges become raic Hence this noith- 
ein section is simply called a Cool Continental Region 

718 The Europlan Coniinental Cyclonic Region The patt 
of Euiope foiining noithein Italy (the Po Basin), old Austria, Hun- 
gaiy, Rumania, and most of Yugoslavia and Bulgaria diffeis fiom the 
Maiine Cyclonic countiies fatthei west in several significant respects 
These ditleiences help to explain why the crops arc less leliable and 
give lowcT yields than in the Mamie Cyclonir Region, while the people 
display less clTiciency The vvintci tempcTatines aveiage neai the 
fieezing point 01 lowei, and the summer tenipeiatuies between 70° 
and 8u° 111 the hottest month In these inspects the climate does not 
chlfcT much fiom that ol the iioithcastcin cyuartei of the Uinled 
.States horn New England and New Jciscy to Missoni 1 and Iowa The 
lamfall, however, is not so favoiable as in the Ainciican area, as ap- 
peals m Plate I. The western part ol the European region, that is, the 
Po Basin in Italy, tomes neaiest to the American standard, but lacks 
the American icgulaiitv fiom yeai to year, and has pronounced max- 
ima m the spring and autumn As one goes from west to east the 
Euiopean Continental Cv’flomc Region becomes driei. Milan has 
40 inches of rain, Belgrade 24, Bucharest 23, and Odessa 16. Toward 
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the east, to be suie, the decline in rainfall occuis mainly in winter and 
the maximum lamfall comes in summer, but this does not oveicome 
the gieat handicap of the incgulaiity of the rain The average de- 
partuie of the annual lamfall from the noimal increases horn lo per 
cent in the west to as much as 25 per cent m the east. Such conditions 
mean that the dangei of pooi crops increases rather rapidly towaid 
the east. The haim done by the eastward deterioration of the climate 
IS evident in the fact that although the yield of com aveiages only 22 
bushels pel acie in Italy, or half as much as in Connecticut, it falls 
even lowei faithet east The maximum wheat production per acre is 
not half so much as in Denmaik (B330), and it, too, diminishes 
eastward 

749 The Po Basin A brief description of the four sections of 
this Euiopean Continental Cyclonic Region will show how the con- 
ditions of life change from east to west The four aie separated by 
mountains which inciease the diveisity. Rather mild winters and 
waim summeis, young alluvial soils, a fan rainfall during the entiie 
yeai, and water for luigation flora tire snowy Alps enable the Italians 
to make the Po Basin the gi'anary of Italy and the best section of 
southern Europe Intensive land utilization with fairly good yields 
per acre is the result Wheat and corn cover large areas, iicens raised 
in easily iirigated sections, and daily cattle are kept in large numbers, 
especially on the maishlands bordering the Po Rivei. Rows of mul- 
beiiy trees along the boundaries of the fields aie used foi silkworms, 
and vineyards are plentiful on the slopes In this essentially agricul- 
tural area maniifactuiing flouiishes far more than in any other part 
of Italy It IS based on waterpower, and supplies manufactured goods 
to the dense population of a vigoiously glowing nation We have 
already seen how stiongly this part of Italy is contrasted with the pait 
south of Rome In many ways noithein Italy is one of the world’s 
highly productive regions and plays an important role in the political 
history of Europe. 

750 The Danube Basin. The mountain-giit Danube Basin from 
Vienna southeastward through Hungary and Yugoslavia to the part of 
Rumania west of the Carpathians and their Iron Gate is much more 
continental than the Po Basin Its winteis aie colder and driei, and 
Its summer rams more vaiiable Nevertheless the conditions for raising 
gram are good, compaied with most parts of the world Dark soils 
formed undei giass prevail, the summer temperatures are favorable, 
and rain, as a rule, is fairly abundant When one travels fiom Vienna 
to Bucharest and faither south or east in July, the flat plain seems 
like one huge field of wheat and sturdy corn, and the many villages 
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With then whitewashed houses suggest gcneial prospeiity Nevcithe- 
kss, tlu'ie IS giadnally a pionoiinted change for the woisc Although 
Aiistiia, westeiii Ilungaiy, and westcin Yugoslavia have the aspects of 
western Eiiiope in many lespects, the pooiet eastern paits begin to 
suggest the Oiient .Since the fatiois which fostci the intensive devel- 
opment of manufactiuing aie missing, eveept at Vienna, and piosperity 
depends mainl) on the tiops, the vaiiability m the yield fiom yeai to 
yeai lietoines a distiiibing element. The fieguent leiuiicnce of poor 
eiojis makes it haul foi the small faimci to get a decent living In 
u)e'o, loi example, the aveiage Yhigoslavian faiinci got, on an aveiagc, 
only Ti bushels ot wheat fiom a held that yieldeel loo in iiypy In the 
NethciLinds, on the oihei hand, in the woist yeai duiing this same 
jiciioil since icjeo, die faimeis got 71 bushels horn a lield which yielded 
100 in tlie best yeais. Moieovei, cluiing tins whole pe-iiod the Yugo- 
slavian faimeis avciaged only 1 bushel fiom an aiea which gave 2 2 in 
the Nelhei lands 

751 In the past such conditions have inci eased a tendency whereby 
the land m this pait of the Euiopean Cyclonic Continental Region has 
fallen into the hands ol laige owneis who can stand bad tunes beitei 
th.in small owneis In the leoiganization ot society aftei the fiist 
World ’War the government divrded the large holdings into small units 
which ai e now owned by the faimeis themselves This is not in accoid 
with the climatic conditions In older to snjipoit such a policy of di- 
viding the laud the govcinmcnt has been obliged to help the farmers 
with loans in bad times Such conditions promote political instability, 
and this is iiici cased by the constant fiiction of one country with an- 
other cnei taiills Nevertheless, the Danube Basin is looked upon by 
Geimaiiy as an unpot taut souue of ceicals and other food to be taken 
in exchange foi inanufactuicd goods 

7.72 The Rumaniim Sedion. The thud section of the European 
Cyclomt Continental Region cnrbiaces much of Rumania, especially 
Wilatliia, 01 the plain of tlie lowci Danube Hcie the disadvantages 
just discussed aie even 11101 c pumounced than in Hungaiy and lugO; 
slavia Fields of wheat and com abound in the lowlands, but the 
chance of ctop failuie is an evei-present menace In 1928 the Ru- 
manian faimeis got only 43 bushels of corn from an area that gave 
100 in 1926. In Connecticut, on the contiaiy, the woist year between 
igio and 1936 gave 72 bushels for eveiy 100 in the best year Unfor- 
tunately , legions where the ciops are unreliable tend to be places where 
people depend to an unusual degree upon agirculture In Yugoslavia 
about 67 and in Ruinama 71 men out of every 100 are engaged in agri- 
culture, whereas in the Netlieilands the corresponding number is 26, 
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and m Connecticut 7 Wheie the ciops are so vaiiable, whcie so 
laige a pait o£ the people aie farmers, and where the population is 
dense, the majoiity of the people are almost sure to stand on a low 
cultural le\c>l Under oui piesent type of social organization, such a 
condition is almost suie to be accompanied by a great contrast between 
rich landowneis and pool peasants, and between luxurious cities hke 
Bucharest and peasant villages wheie the people live in whitewashed 
little adobe houses with floois of diied mud, and the whole family 
ciowds into two 01 thiee 100ms 

753 Sou they n Russia The last of the four sections of the Euro- 
pean Cyclonic Continental Region lies in southein Russia The 
Ukiaine, which is located on its northern bordei and should in some 
respects be counted as pait of the Cool Continental Region faither 
noith, IS consideied the most fertile part of Russia It has long been 
regal clecl as the gianaiy gicatly to be prized by Germany Neveithe- 
Icss, It shares the handicaps of Rumania, and its people are pool As 
one proceeds eastwaid into dnei areas, corn is replaced by wheat and 
barley Then, in spite of fertile soils, which are chocolate brown m 
the south and darker in the noith, the type of cultivation approaches 
more and moie to dry farming Finally, near the bordei of the conti- 
nental grasslands in southeastern Russia (Plate I), livestock replace 
ciops ]ust as on the great plains of Ameiica. The density of popula- 
tion IS low, and the peasants aie poor The Soviet policy of replacing 
the former large land holdings by great government faims, especially 
in the section neai the Caspian Sea, is in haimony with the character 
of the climate, for the small cultivator is unable to solve the problem 
of climatic instability, 

754 Cities Laige cities aie not numeious in the Euiopean Conti- 
nental Cyclonic Region Vienna, however, which foimerly had moie 
than two niilhon people, lies close to the bolder between tins icgion 
and the Maiine Cyclonic Region Budapest, a little faithei east, has 
a million inhabitants The cities, hke the fanning, show a rapid 
change of quality fioni west to east Vienna is strongly west-European, 
with impoitant manufactuies of many complex types Budapest, al- 
though magnificent, begins to show a hint of the east, especially in 
the simple quality of its factones which turn out a far gieatci value of 
floiii than of machines The factones make plain cotton cloth, leather, 
and beei latlier than complex goods such as automobiles In the Po 
Basin, the cities of Tunn and Milan are like Vienna in being manulac- 
tunng centers of the active west-Euiopean type, but Venice and Trieste 
begin to show the eastern simplicity in their manufactuies Farther east 
there aie only a few great cities-Belgrade, Bucharest, Odessa, and 
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A755— Location oC Cool Continent il Rc^itm', 


Rosto\ All ol them ate piimaiily com- 
meicial centcis and scats of goveimncnt, 
although \igoious cffoits ate licing made 
to establish fattoucs modeled on those 
of Amenta 

715!-, CoOI, CoNlINENTAT, ReGRIN Cll- 
matc Regions of this t\pe (A and B7.J5) 
dillei fiom the pictediiig type (A738) be- 
cause of a distinctly toolei sunimci, but 
piincipally because of a much toldei 
wmtci They include a consideiable 
aiea in both of the noithein land masses 
dhe Noith A\mciican Cool Continental 
Region (Plate I) lies noith of the Coin 
Belt and the American Continental Cy- 
clonic Region It sti etches fiom north- 
ern New England and the Maiuune 
Piovinces of Canada to the plains of 
Alberta and Saskatchewan. The Eu- 
lasian Cool Continental Region lies east 
of the Marine Cyclonic Region and 
north of the Continental Cyclonic Re- 
gion that we have just been studying It 
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B755— Cliiuographs o£ Cool 
Continental Region;, 


tapers asvay eastward ijito a 


474 OTHER CV CLONIC REGIONS OF HIGH PRODUCTIVITY 


nanow strip which extends fai into Siberia, and ends only at Lake 
Baikal where it is replaced by high uplands and mountains The 
Ameiican and Euiasian paits have enough in common so that the) are 
here grouped together Yet they diffiei in somewhat the same way as 
the two Continental Cyclonic Regions and might leasonably be tieated 
separately. 

756 Both legions consist laigely of vast plains, and only in limited 
aieas such as the Adnoiidacks, the White Mountains, and the Uials is 
the lelief important Monotonous lowland plains, where glacial mo- 
laines often foim the only break in the flatness, are typical, although 

in the eastern pait of Noith Ameuca 
a lolling dissected upland takes the 
place of the lowlands In both the 
Ameiican and Euiasian legions, i da- 
tively waim but shoit summeis and 
cold, long winteis are among the 
dominant factois in man’s economic 
life In both the lainfall decieases 
fiom the coast inland, while the ex- 
ti ernes of tempeiatuie, especially the 
low tempeiatures of winter, inciease 
greatly (B755). 

757 The Amencan Poilion The 
diffeiences between the two regions 
can be best desciibed by giving a 
more detailed pictuie of each The 
climate of the noithein fiinge of the 
United States and of the well-inhab- 
ited part of Canada as fai as the 
Rocky Mountains is cool and con- 
tinental, but IS gieatly modified by 
cyclonic storms and laige lakes The cyclonic influence means that even 
in winter the cold pcuods are intciiuptcd by southerly winds, bunging 
waim an from tlie Atlantic and tlie Gulf of Mexico The hot spells of 
summer ate broken by cooler days more often than in the continental 
interior of Euiasia. The cyclonic influence also means that the lainfall 
in the American legion is usually sufficient for crops almost to the 
Rocky Mountains, although decreasing towaid the west. The lain is 
lathei evenly distiibuted throughout the year in the east, while in the 
west a summei maximum is noticeable, although the winters have a fair 
amount of snow The Great Lakes reduce the seventy of the climate, 
espeaally where the prevailing westerly winds bung the winter wairath 
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and sumnui (oolncss of the to the cavtein .shores. A757 2IIU.S- 

tiatcs the t.ut that plates on the cast shoie of Lake Michigan aie 4° 
01 5'’ waiiiui in winici and 2° 01 3° toolei in suinmet than those in 
the same laiiiiide on the isist shoie 1 he lainfall is also moic uniform 
at all se.isons on the east shoie These diileieiices, cspetialh the fact 
that winds oil the lake redtue the dangei fiom host in the spiing, ck- 
plain w’h) iiiiit is giown much more abundantly on the east side of 
the lake than on the west. 

758 The iiatuial \cgetation of the American section of the Cool 
Continental Region follows the climate In tlie east the eienly dis- 
liibiued lainfall ])eimiLs foiesis to cocci land that is not cleared for 
(lops, laithei west, pianies piecail (VGi) The sods caiy smulaily, 
hting light coloiecl and leached m the loicsted east, and tlaik and 
leitile 111 the gtassy west (Plate II) The faimei in Nottli Dakota faces 
long, cold wiiiieis with hlu/auls and iiiteiiuptions of commumcation 
because ol snow faiuiaiy averages 3° at Devil’s Lake Fiosts may 
otcui in June and August, and the avciage hostless season is only 1215 
da)s Ncvcitheless, the eail) siimmci lains, the long suinmci days, and 
a lelatiiely diy late sununei pciniit the giowth of giams, especially 
wheat, but not of man) othei ciops Hence oiic-cioj) agiuultuie, with 
Its attendant difhculties, is dominant The yield ot ciops in both the 
Canadian and Aiueiican paits of the Cool Continental Region varies 
gicatly horn )eai to year Sometimes the lainfall is too scanty or 
comes too late, fiosts in the late spiing or eaily autumn may pievent 
the giam fiom iipening piopeily Harm is done not onl) by the varia- 
bility ol the wcathei fiom vear to yeai, but also by locusts wdnch some- 
times eat up cveiy green ciop over many st^uaie miles, and by sudden 
liailstoims winch in a single houi may dcstioy ciops that are almost 
lead) foi haivest This means that the aveiage yield pei acie is rela- 
tively low, hence veiy laige [aims aie the lule in the western parts of 
the Cool Corrtinental Regiorr In North Dakota the average size is 
nearly 500 acies, of wluch\lose to 300 aie planted each yeai In 
Maine, on the conliai), wlieie the lainfall is moie reliable, the aveiage 
sue is 120 acies, ol which only 35 aie planted 

759 Because of the vaiiability of the ciops, peiiods of piospeiity 
and stiingency alternate lapidly in the western pait of the Cool Conti- 
nental Region, that is in the Dakotas and the Piaiiie Piovinces of 
Canada This, as we have seen, is also tiue along a not th-and-soutli 
snip extending all the way fiom Manitoba to Texas In A130 it is 
noticeable that the iisk of fiosts added to that of dioughts makes North 
Dakota the Ameiican state with the most vaiiable ciojis The adjacent 
Piaiue Pioviiiccs of Canada shaie this difficulty. Moieovei, the prob- 
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lem of getting a living is further complicated by the fact that this 
legion IS fai fiom large markets The race and training of these west- 
ern faiineis, as well as the eneigizing quality of their climate, do not 
peimit them to submit to misfoitune in the apathetic fashion of the 
Russian peasants Hence, as we have seen, they turn to political agi- 
tations, such as those connected with the Giange in the 18‘70’s, then 
the Faimeis’ Alliance, the Populist Paity, the Free Silvei Movement, 
and in latei days the Non-Paitisan League and the Farm Bloc In 
times of stress it becomes popular to denounce old methods, oiganize 
new political leagues, advocate state opeiation of giain elevatois and 
banks, and vote for the cancellation of debts and leimbtirsement of 
loseis ill dosed banks by die state When good ciops come again, and 
prospciity returns, people become moie conservative 

7G0 In the eastern part of the Cool Continental Region in Amer- 
ica, the more stable and less cxtieme climate and the modifications due 
to the Gieat Lakes and the ocean make life less strenuous than m the 
west Although the gi owing season is shoit the crops arc by no means 
so vanable as in the west (A130), The moie abundant and regtilai 
lainfall enables potatoes to tiiiive wondci fully, Michigan and Wis- 
consin laise sugai beets, and in laige sections many othei vegetables 
and fruits giow excellently The eastern shoic of Lake Michigan shows 
a long zone of peaches, themes, and othei fiuits Apples of fine flavor 
arc laised m huge cpiantities in northern New Yoik and the Annapolis 
Valley of Nova Scotia Ncveitheless, such conditions are typical only 
in the warmer southern poition of the Cool Continental Region, wheie 
theie IS also good rainfall In these same more-favored parts the cool, 
moist climate makes grass giow excellently, and piomotes a large pio- 
duftioii of milk (A464), butter, and cheese Hence fiom Wisconsin 
and Michigan eastwaid tlnough Ontaiio, Quebec, nortliein New En- 
gland, and the MaiiUme Piovinces dairying is the dominant method 
of land utilization Cattle, especially black and white Holsteins, aie a 
typical pan ol the landscape Fiosts do less haim to the dairy mdustiy 
than to ciop-iaismg, lor the forage to which the daily farmcis devote 
their main cffoits can be used even though it does not iipen its seeds 
bcfoie the anival of host. Seed for tlie_next year can be bought fiom 
warmer regions Then, too, the pioximity of this region to the gieat 
manufactuung aiea of the Continental Cyclonic Region and to the 
watciways of the Gieat Lakes, the St Lawrence, and the ocean makes 
It 1 datively easy to find a market not only for potatoes and apples but 
also for milk and its products Wisconsin cheese and Minnesota butter 
aic widely familiar Ocean hneis carry dairy products fiom Montreal 
down the St Lawrence to Europe. 
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761. The forests which cosei piactuall) all c’\cept the rleaicd faim 
land in the castcin pait of the Clool Continental Region help the 
faimeis in two w<a)s They pioside abundant lutwond, and fiiinish 
a wintei occupation Similai legioiis in Russia, heing leiiiote fioin 
good watciwass and maiket, cannot so easih piofit by shipping out 
lunibci, pulpwood, and pulp The gicat niantifac tilling distin t just 
south of the Amciican icgion also pi 01 ides a leadj outlet loi sin plus 
laboi, and many people take adsantage of this in wintoi, ictuining to 
the fauns m suminci The foicsts, togethn with the lolhng teitani, 
the mountains, and the aliundaiit glac lal lakes and senuhng ineis. also 
help to make tins casletn jiait of the C.ool Continental Region attiac- 
tne foi snnimei toimsts, and thus still fintliei siahih/o the income of 
the faiincis Ncvcithelcss, many fauns ha\e been ahaneloiied m noi th- 
em New' England and New Yoik, but only wheie pooi soil and ingged 
leliet make it unpiofitalile to laisc vegetables, apples, 01 daily cattle 
And finally the glaciated mountain topogiajihs with its lakes, lapids, 
and wateifalls combines with the legulaiity of the minlall to make 
the development of water powei easy and piofitahle 

762 ^\'hen conditions such as these coopeiate witli a stinudatmg 
although somewhat ngoious climate, a high degiee of pi ogress and 
some iinjjoitant cities may be expected The numbci of laige cities 
IS not gieat, to be suie, although it is fanly huge m jnopoiticm to the 
population Monti eal is the only one with moie than a million in- 
habitants, St Paul and Minneapolis foiin a laige metuspolitan distiict, 
and Winnipeg is gi owing lapidly These cities aie engaged in active 
mannfac tilling, much of w’liitb is such woik as floiu -milling or the 
piepaiation of other local pioducts for inaiket 

7(13 The Einasinn Portion. Veiy dilfeient is the development 
in the Euiasian Cold Continental Region in spite of a similar laiige 
of tempeiatine and the same general flatness The dillcicnce lies 
paitly in a weakei cyclonic iiiJkicnce in Eiitasia, gtcatet dtyness in 
the south, and gicatei isolation. The lack of suinulating changes of 
weather is especially evident in wintei Then the huge si/e of Asia 
loads to such low tempciatuie and high atmosphciic picssiue that out- 
blowing winds almost exclude cyclonu stoiius bom the inteiini Hence 
m the Soviet Union fiom the boidcis of the Baltic States and Poland 
ea^iwmd the winters aie coldct, diici, and less bioken by waim peiiods 
than the conesponding poitions of the Ameiican Cool Continental 
Region bom southeastern Canada wrslu’aid In summer, on the othci 
hand, a fair numbci of cyclonic chstuibances penetiatc the continent, 
and the pietipitation is laigely concenuated within a few watm 
months. It IS w'Oith noting that the Baltic States, wduch Russia lost 
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in the World Wai, aie the part o£ this natural region most closely 
resembling the moie-favoied paits of the Aineiican region Tins, as 
well as their location on a pai t of tlie Baltic Sea, moi e open and less 
fiozen than the gulf that leads to Lemngiad, was one reason why the 
U S.S R. was so cagci to lecover them in 1959 Note also that, whereas 
in the well-inhabited parts of the American region the main contiast 
is between the east and west, in the similar paits of Eurasia there is 
also a consideiable contiast between noitli and south In the north- 
west of the Euiasian area, neai the Baltic Sea, we find the best sea- 
sonal distribution of rainfall, the finest foiests, the easiest access to 
the woild’s mam markets, the most-leached soils, the best of giassy 
meadows, and the gieatest development of dairying Towaid the 
southeast, although the summeis aie waimci, the rainfall is more 
concentiated in a few months, thus mcicasmg the danger of ciop 
failuics, grass takes the place of foiests, the “chernozem.” soil is dark 
and feitile piovidcd there is moisture enough, and cereal crops laigely 
replace cattle The coldei noiihcin section with its less fcitile soil is 
used for lye, potatoes, and flax, but m the southeast the lei tile black 
soil supports a wheat belt which runs far into Sibeiia There, even 
moie than in the coiiesponding part of America, the lack of snow in 
winter and especially the unceuainty due to both cli ought and host 
cause tha yield of the ciops to vaiy gieatly So serious is this that 
even within the piesent century tins section of the Soviet Union has 
several times suffered badly fiom shoitage of food and even starvaiion 

764 The character of the Russian peasants seems to reflect these 
environmental conditions. One of the most noteworthy featuies of 
the Soviet Union is that at least a hundred million of its people live 
in almost the same fashion This is possible because lieie, as nowhere 
else, climate and relief piovide compaiativc uniformity ovei an enor- 
mous area One of the outstanding chaiacteiistics of the peasants is 
their passive submission to authoiity Foiinerly they lived uridei a 
rigid village system, or under landloids who had almost complete 
power, now they live under the almost equally iigid contiol of the 
Soviet government It concentrates some of them as laboreis on state 
farms, it lets otheis live m their old villages as membeis of gieat coop- 
erative farms or “collectives” winch aie dominated by a handful of 
leaders; and it demands obedience fiom all 

765 The fact that these bundled million peasants submit so easily 
may be paitly racial and partly due to a long senes of historical 
events, but the geographic environment seems also to have been 
impoitant From the geographic point of view one of the potent 
featuies of jieasant life in Russia is the long peiiod of idleness in 
Winter. Near Moscow, for example, the ground usually freezes in mid- 
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Octobci and soon the farmers have piaetically no work. Despite 
the told winter, only a little fiiewood has to be cut because the 
houses aie very small, eveiyone riowds into one loom, and the animals, 
which aic often kept within the same walls as the people, help to 
piovidc heat. The caie of the animals takes little of the men’s time, 
foi the women do most of it Moieovei, the avetaj^e mimbei of 
animals foi each Russian peasant is only i oi a hoises, 3 cattle, a pig,, 
and peihaps 10 hens Conliast this with the 3 horses 01 mules, g cows 
and calves, 20 pigs, and 80 hens on an avetage taim m Indiana In the 
past the Russians liuve not known how to lead, then lioiises liave been 
badly lighted, and there has been little 111 the way of haiidiciafts 
Inasmuch as all the Russian peasants live in villages, the men do not 
have to clear the snow from the toads to town 01 go to town to do 
eiiands and get the mail Noi have they had much of the stimulus 
to both health and activity that tonics fioni heejuent changes of 
weather Moieovei, the high latitude causes the wintei days to be veiy 
short, and poveity makes it dillicult foi the peasants to ])i ovule 
themselves with light What wondei, then, that in vvintei they often 
spend the long ib houis of cLukness m bed, and tlie lest oi the tune 
do little except huddle over the fiie, eat, dunk and talk Not till 
Apiil does the frost leave the giound at Moscow, and then foi some 
weeks mud pi events plowing and oihei outside work Thus tor 
piactically G months each ycai many of the Russian peasants have 
lived 111 enloiced idleness. 

71)6 In May, when the spring woik really begins, two great diffi- 
culties confioiit the Russians One is that the men aie soft from lack 
of exeiciso The othei is that the giowing season is shoit At Moscow 
only about 110 days have an aveiage tempeiatuie abov'e 50“ F, and 
even 111 the fai south of Odessa, the numbet is only 180 Hence the 
woik ot plowing and planting must be condensed iiuo a slioi L time. 
Even a little delay means that host will nip the ciops m the eaily fall 
bcfoie they aic iipe Atcouliiigly the men have to woik extiemely 
haicl no niattei how weaiy they become Foitunately the days aie 
long, but diis makes the woik all the more exhausting One lesult 
IS that the Russian peasants alternate between extieine idleness 
dining a laige part of the year and cruelly heavy woik at planting 
time, and again to a less clegiee at harvest time Such a life is a 
jiotent instillment in deadening initiative and promoting inefficiency. 
It appeals to be one of the leasons why it has been easy foi a few 
foiceful people to dominate the vast peasant population. Another 
giave difficulty aiises iioiii the fact that the shoitness of the planting 
season made it inevitable m the old days that each man could cultivate 
only a small aiea. Even now the average amount of hai vested land 
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amounts to only about 13 acres for each man engaged in agriculture, 
The coiicspondmg figures elsewhere aie Geimany 14, Mississippi 16, 
the United States as a whole 34, and Iowa 70 The productivity per 
acie in Russia aveiages only 11 to 14 units against 18 in Iowa, 33 in 
Germany, and 49 in Belgium It is evident, therefore, that the 
bundled million peasants, more 01 less, in the Cool Continental part 
of Russia can piodure only a small surplus available for the pur- 
chase of manufactured goods oi for foreign tiade Calculate for 
yoiusclf what a faim family’s income would be in Russia compaicd 
with Geimany 01 Iowa if an index of pioductivity of 13 means a net 
icvcnue of about I20 per acie accoidmg to our prices Remember, 
too, that additional income is derived fiom farm animals, but that 
this is scanty in Russia. The rapid inciease of manufactuiing and 
echuatiori iir the Soviet Union, and the moie fiequent migiation 
back and foith between countiy and city aie helping to do away 
wuh idleness in winter and to aiouse the ambition and eneigy of the 
Russians Except by cultivating fields foimerly left fallow lelatively 
little can be done to cnlaige the cultivated aiea without using land of 
poor qualii) Ihciefoie foi a long time to come theie will piobably 
he an important diflcieirce in the piospeiity of the Ameiican and 
Euiasian poitioirs of the Cold Continental Region 

7C7 In the past the cities have shown this diffeience veiy cleaily 
Waisaw, Moscow, and Lemngiacl aie all huge cities with ovei a 
mdlioir people, while Lodz, Bieslau, Konigsbeig, Kiev, Klraikov, 
and Riga aie iirrpoitant Until after the Woilcl War none of them 
except Lodz and perhaps Waisaw was a manufactuiing city to any 
such degiee as Monti eal and Minneapolis For the most pait they 
weie centcis of tiade and of the smaller and simpler kinds of manu- 
factuung. Lodz, to be sruc, was one of the most thoroughgoing 
manufactuiing cities in the world, but it manufactured little except 
cotton cloth bince the rvai the Russian cities have made stieiruous 
dioits to leadr the industiial level of the European and Ameiican 
Cyclonic Regions They have succeeded in building huge manufac- 
tuiing plants and in employing a laige industiial population This 
jro]JuLition is engaged in a gieat variety of industnes, especially those 
that piovide iiiateiials for war Nevei tireless, only an inadequate 
supply of such things as shoes, woolen clothes, fuinituie, radios, 
nrotoi cais, and the many little conveniences of life is available The 
amount of manufacturing will have to be increased sever alfold before 
the cities of the European Cool Continental Region are as important 
in piopoition to the whole population as the gieat cities of the 
American Cool Continental Region 
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THE MINERAL FACTOR 

ClIAPlIR XXXII 

THE GEOGRAPHY OF MINER -VLS 

^08 Relative Imtortancl or Mini r\i s 1 he: impnitaiirc n[ miii- 
eials in comparison with vegetable and animal piodints is imuh 
gicatei than one vvoidd suppose fioin the value ol the pindiulion 
each yeai Aceoiding to the statisticians ol ihe League of Nations 
the annual pioduction of iiiineials of all kinds in the vvoild as a 
whole has a value less than that of nnlk m meat alone Such a com- 
pauson, hovvevei, ovcilooks llie fact that mau> mincials last a long 
time, and can be used again and again. This is tine of piaitically 
all metals and stony pioducls. but not ol fuels and fei tilueis Food is 
rarely kept moie than a ycai, and when once it is consumed, that 
IS the end of its usefulness Textiles and goods made oL leather and 
itibbei may last sevcial yeais, but in geneial then life is quite limited 
Wood is the only majoi oiganic product which lasts many ycais, 
but Its life is shoit m compaiison with that ol stone oi non 

7 G 9 Ciassls of Mineral ProdI'CIS and Ihiir Usls I. Metals 
The class of minerals that vve usually think ol Inst is metals Piac* 
tically all metals aie durable, but then degice of duiahilu) vanes 
gieatly The piccious metals last longest because lliey aie not put into 
such active use as most of the otheis, and do not easil) lust oi totiodc 
iSome gold 01 silver is lost each year b) abi asion and in otliei ways, but 
the wotld's supply is constantly inci easing The basei, but in the 
long run moie useful, metals are not cjuite so durable as the piecious 
metals, but aluminum lasts almost mdefiniuh As tune goes on the 
world’s supply IS suie to become gi eater and gicatei Copjici, lead, 
and zme aie more subject to oxidation and to destine tinn bv acids 
than the piecious metals and aluminum Hence supplies of these 
do not accumulate so steadily The metal in use today has been 
mined mainly within the last generation ot two, dunng which time 
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the major pait of all the woild's mining has been done lion, the 
most widely used of all metals, is also the one that disappeais fastest, 
mainly because it lusts so easily The aveiage life of non is measuied 
in decades instead of centuiics. Neveitheless, the non in use at any 
one time repiesents the accumulation of many yeais The baser 
metals find their chief use in (i) machines and tools, (2) means of 
transpoitation, (3) buildings and their fittuics, including the pipes 
and wiies that aie necessary inside and outside of cveiy modem 
house, (4) other minor uses such as lead for shot, and both lead and 
zinc for paint Foitunately iron is one of the most common elements 
in the caith’s crust, and usable deposits aie found in most countiies, 
Aluminum, which stands nc\t in geneial usefulness, is even moie 
widespread It is estimated to foiin 81,000 paits out of eveiy million 
of the eaith’s ciust, while non foims 50,000 Only oxygen (466,000) 
and silicon (277,000) aic moic abundant Coppei (100 paits in a 
million), zinc (40), and lead (16) aie far less abundant 

770 II Stony and Earthy Pioducts The stony and earthy mineial 
products are as dtuable as the metals, peihaps moie so, and aie vety 
widely distributed They include not only stone, but also clay, 
sand, giavel, and cement Common clay is probably the most im- 
portant of these, for it is the world’s chief building mateiial Except 
in a few places like Japan, city buildings aie constructed of brick 
and tile much more commonly than of stone, wood, 01 any other 
mateiial Among the woild’s ruial population piobably moie than 
half live in houses made largely of clay 01 its pioducts In advanced 
regions like France and Germany, the clay is burned into bucks 
In much larger areas it is mere adobe, or diied mud Except in wealthy 
regions, such as California, the diy summers peimil the gieat majority 
of houses in the Mediteiranean type of climate to be made of adobe, 
with roofs that are tile, 01 else fiat and made of diy mud In large 
parts of Spain, Italy, Greece, Turkey, Chile, and other countries one 
secs few other types of houses. In die Wet and Diy Low Latitudes, 
the Chinese Monsoon Region, and laige sections of the Mild East 
Coast Region, houses of adobe, often thatched with giass, are a 
dominant type In warm regions this type often degeneiates into 
wattle where houses made of brush are plasteied with mud on the 
outside. Neither adobe nor wattle houses are very durable, especially 
where the ram falls heavily during the rainy season Neveitheless, 
a well-made adobe house sometimes lasts a generation Stone, of 
course, is also used in large amounts for buildings, especially in moun- 
tain regions and m wealthy cities The odier main use of stony 
products IS in the form of cement, concrete, and macadam for founda- 



I'RINCIPI rs or MIM RAl DISTRIBUTION 


483 


tions, walls, hiidgos, and above all [oi loads In almost any well- 
populated legion outside the wet tiopics stony and eaitliy produits 
are used in fai gieatei volume than eithei metals or wood Roads 
requite a vast amount of inateiial, and houses of buck, tile, stone, 
01 adobe aie widely picvalcnt 

771 III SoiDCi-s of Power The thud gicat type of iiimeral 
piodiiits lesembles food in that when once the pioduct has been used 
Its value IS destioved It includes two mam souilcs of powei, namely, 
fuels and water The impoitance of coal and petioleuni is so well 
known that we need not dwell on it The same is tine of watei No 
niattei wliethci waiei is employed foi dunking, washing, 01 power, 
It IS a iiiineial just as tuily as liqiuel oil oi solitl coal After it has 
been used natiiie ultimately caiiics it bark to the lulls so that it tan 
again be used On the othci hand, when the fuels have gone up in 

^ smoke, then usefulness is ended Millions of yeais must elapse beloie 
natiiie tan jnoduce new supplies. Moreovei, the distribution of 
mincial fuels in the eat ill's ciust is vciy uneven, so that some countiies 
hav'e muih and otheis have little 01 none lliiis the wise utiluation 
and conseivation of fuels foim one of man’s gieatest piobleins 

772 IV Ferlihzeis The last major type of inineials includes 
many soils of lock used as feitilizcis We have alieady seen how fast 
the need foi these expands, and how small a part of any feitilizer 
actually becomes a jiait of the ciops When a mineral feitilizei is 
applied to the land, its useful life is likely to be short, for most of tt 
goes off to the ocean with the i.nmvatei Moieovei, the geographical 
distribution of feitili/cis is even moie uneven than that of fuels 
Pliosjjliatcs, as we have seen, aie widespiead, but nitiatcs and potash 
occur in usable amounts 1 n only a few places 

773 Principlis or Minlrvl Distribution I Influerue of Plains 
The piinciples winch govern the woildwide distiibntion of inineial 
rcsouiccs aie lai less deluute than those which govern the disiubution 
of plants and animals The geologist cannot say that a (Citain legion 
IS lit foi coppei -mining m any .such piecisc way as the agricultuial 
expel t can say that climate, soil, and relief make a region good for 
peanuts Neveitheless, ccitain bioad piinciples apply to all iiiineial 
resouiccs, and ccitain otheis apply to one 01 another of the four types 
desciibed in pieceding jiaiagiaplis The fust general piinciple is that 
all kinds of mineuil resources ate relatively scarce and hard to find in 
plains, especially alluvial plains Petioleum, to be suie, can some- 
times be detected by suiface indications, even when it lies beneath a 
level plain, but m such locations othei kinds of iiiineial wealth usually 
give little indication of then pieseiice The effect of this is evident 
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in A773, showing the per capita value of all mine and quari7 products 
(omitting petioleum) m the United States. Xlie Atlantic Coastal 
Plain, the Gieat Plains of the intciior, and the plain south of the 
Gicat Lakes all show low values. The lowest of all, less than a dollai 
per capita, is found in Louisiana and Nfississippi, states of low relief 
with laige aieas coveted by the alluvial deposits of the Mississippi 
Rivei 

774 II Influence of Old Age and Sod Minoals of all kinds, in- 
cluding petroleum, ate also hard to find in regions where the bedrock 
IS del ply covered with residual soil, that is, in legions wheie the 
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A773— Value of Mine and Ouany rioducts m Dollars pei Capua, igag 
(Not including petroleum ) 


le\el of the land in respect to the sea has lemained almost unchanged 
so long that the slopes have become well graded and deeply sin ouded 
with soil "Ihis IS one reason why the Atlantic Coastal Plain fiom 
Noi th Cai olina to Texas shows such low values in A773 Closely allied 
to this IS another piinciple, namely, that minerals of all kinds are hard 
to find where the climate is such that rocks decay rapidly and vegeta- 
tion gr OIL’S rankly This is one reason why the inmeial wealth of 
tiopical legions still lemains largely unknown and is likely to continue 
so foi a long time 

775 III Influence of Rugged Relief The next geneial principle 
is that minerals arc especially abundant and easy to find in regions of 
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rugged relief In the rugged icgion of the Appalachians is con- 
spicuous because coal causes the value of the luoclucts of mines and 
quail ICS to he high fiom Pennsylvania to Alab.ima A second small, 
lugged aica, the Gicen Mountains of Veiniont, is luipoitant as a 
soiiice of niaible. In the Lake Supeiioi Kigion of Minnesota and 
Michigan old mountains have been woin clocvn to meic stumps using 
only a few hiiiuhecl feet above the suiioiinchng coimtiv Neveitheless, 
so fai as the stiuctuie of the locks is coiieeined, they aie ical iiiouii- 
tains, and their piescnce accounts foi vast supplies of non oie and 
coppei Even in Illinois it is the nioie lugged southcin poition vvhuh 
supplies coal. Finally, iii the West the lugged Rocky Moinitaiii aica 
IS the p.ut ol the United States vvlieie nniiiiig assumes the gieatest 
impoitance in piopoition to other occupations 

77b In addition to the value pei capita, the total value of the 
mnieial output and the pciccntage of vvoikeis who get a living liom 
mining should be coiisideietl as incasuics oi the impoitance oi that 
occupation. In A773 tlnee Rocky Moutil.iin .Slates show lugliei 
mmeial values pci capita than West Vnginia, while two otheis stnpass 
Pennsylvania Neveitheless, the total v.iluc ol mine and cjuaiiy 
pioducLs in the six Rocky Mountain States is less than pi pci cent as 
gicat as in Pennsylvania and West Viiginia, and only 50 pci cent moie 
than in Minnesota and Michigan In considciablc paits of each 
of these ten states nine tenths ol the men aie employed 111 the mines 
Taking the entiie states, however, the following peiceiitages of the 
men who aie at woik aie engaged in extiactnig inmeials (including 
petioleum) 5 to 14 per cent m the Rocky Mountain States, 8 in 
Kentucky, lo 111 Pennsylvania, and neaily 23 111 APest Viiginia 
Oklahoma also, because o£ its nuineious ml Iields, has 8 pei cent 
ol Its men engaged in extiactnig innieials, while Kansas, Texas, 
southern Califoima, and westcin Louisiana have high pciecntages loi 
the same leason 

777 In Euiopc the iclation between mining and mountains is 
much the same as in the United States The gieatest mining ate.a, 
coiiespondmg to our Appalachian coalfields, compiises the coallields 
of "Wales, England, Belgium, vvcstcin Geiiiiaiiy, and noithein Fiance 
Less impoitant is the eastward continuation of this legion, fast 111 
Silesia wheie Germany, Poland, and Czechoslovakia foimerly came 
together and then in the Donets Region of southern Russia These 
regions lange fiom rough mountains in Wales to hilly uplands in 
England, Belgium, and Germany, and still gentler hills in Russia 
None of them is flat Metallic ores show the same tendency towaid 
abiinclaiice in rugged legums The rolling plateau of 1101 them 
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Sweden, the uplands of cential England and eastern France, the Eiz 
Gebnge (Oie Mountains) on the west of Bohemia, and the Mediter- 
lanean langes of Spain, Italy, and the Balkans aie all rugged regions 
which contain metallic oies, sometimes in gieat variety Famous 
mining regions aie also located m the mountains oi plateaus of 
Alaska, Mexico, Colombia, Peiu, Bolivia, Chile, South Afiica, and 
Austiaha. Valuable oies are known to exist in the luggecl parts of the 
Caucasus, Turkey, Persia, northeastern Siberia, cential Asia, and China 
In contrast to these are the lowlands of all the continents wlieie even 
stone IS often scarce, and metallic oies and coal cannot usually be 
easily discovered or profitably worked even if they exist 

778 Reasons Why Mountains Favor Mining Although the 
tendency for lugged relief and mining to go togethei is not umvcisal. 
It is stiong enough to icquiie an explanation In the fiist place, the 
geologic structure of mountains favois the foimation of oies Moun- 
tains aie legions where the earth’s locky ciust has been bent, folded. 
Clacked, bioken, and shoved upward oi clownwaid along what are 
called fault lines This pioduces ciacks and fissures along which 
water can move and deposit ores Heie, too, molten rock is pushed 
upward, thus foiming dykes, sheets, or nregular masses Wheie these 
come in contact with coolei locks theie is opportunity foi oies to be 
formed Hence the upper layer of the earth’s ciust contains metallic 
01 e more abundantly in mountainous regions than in parts wheie the 
eat til’s trust has suffered little disturbance 

779 Mountains also have an advantage because oies can easily be 
discovered among them On steep slopes baie rock is often exposed 
Mountains, too, aie full of valleys which expose lock of diffeient 
geologic periods for a \eitical distance of hundieds or thousands of 
feet, while similar rocks beneath alluvial plains aie out of economic 
leath To a ceiLain degiee coal, the most impoitant non-mctalhc 
mnieial, is also a product of moie 01 less lugged lelief In the Ciimbei- 
land Plateau, for example, the many iivei goiges expose undistuibed 
lionzontal coal layers and make mining easy, wheieas similar valuable 
coal la)eis which may peihaps iindeihe the deep alluvial deposits of the 
Mississippi River are out of icach In recent yeais, to be suie, new 
methods of meastumg the density of the rocks below the smface have 
given some insight into the geologic stiuctuie beneath alluvial plains 

- Salt domes, foi instance, where salt, oil, oi sulphui might be obtained 
by boimg, have been successfully located Neveitheless, a flat state 
like Mississippi, with its gently sloping stiata, deep soil, vast iivcr 
deposits, moist climate, and abundant vegetation, is at a great disad- 
vantage compared with New Mexico, where mountains, deep eiosion. 
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scanty soil, and a dt) climate make it easy to examine the imks at many 
geological le\els. 

780 I he meic picsencc of mountains does not iiisint’ a supply of 
mineials Although the Siena Nesada, foi example, is famous as the 
place whcie the Foity-nmcis found gold a rentuiy ago, u does not 
produce much else m the way of valuable imiieials Ncitlici do the 
Appalachians aside fioni coal, although in caily days non, gold, silver, 
lead, and coppci wcio all mined in small cpiantities in the Middle 
Atlantic and New England states The Cascades, Alps, and Himalayas 
aic examples of young mountains, like the Siena Nevada, vvhuh con- 
tain few metals 01 othei valuable miiieials On the othei hand, the 
Uials and some of the mountains of eastern .Sibeiia aie examjiles of 
old mountain langcs which aie full of many kinds of mciallit oies 

781 Minlrals and Civilization’ Piodmiion In piopoition to 
then aiea and population highly piogiessne conntnes piodiice fai 
moic than then shaie of mineials In a lew cases, such as the coal 
and non tif the United States, the potash of Geimany, and the nickel 
of Canada, this is because they possess supjilics of outstanding size 01 
cjuality In most cases the leason is that they have exploited their 
mineials to an unusual degice When compaied with China, even 
the new expanded Geimany is a small place with limited miiietal 
lesouices Neveitheless, Geimany supplies at least 1 pei cent of the 
total piocluctiou of 2(j of the 53 minerals listed in The Mincnil In- 
dnsby* whcieas China piodnces that amount of only 11 In the 
same way little Belgium juoduccs at least 1 per cent of 9 mineials, but 
the coiiespondmg numbei foi Biazil, which is 5 times as jiopulous and 
380 times as laige, is only 4 Moieovei, the Belgian mineials include 
suth impoilant pioducts as coal, lead, phosphates, and nitiates, 
wheieas the manganese, nickel, aisemc, and ziicoiiium of Brazil 
aie of lelatively minoi impoitancc Anothei way ol putting the 
inattci is seen in the fust column of Table 29 Out of cveiy '?i,ooo 
woith of mineials piodticcd each yeai in ilie woild as a whole, the 
United States is responsible foi appioxiinately $290, Geimany lot Sgp 
the Soviet Republic $92, and Canada Sjl A big countiy, howevei, 
does not necessarily pioduce much even if it is vciy populous The 
figuie foi India is only $22, China $10, and Biazil 25 cents, too small 
to appeal in the table Conti ast this last figure with 'jy foi Belgium. 
The failure of countiies suth as India, China, Biazil, and many 
smallei ones to utilize their minerals is due to many diverse factors 
Mineral clev'elopment in Biazil, for example, m spite of fine non ore 

* A stansticat summary published by the Imperial Institute o£ the British 
govciiiment. 
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and otlvei piomising mineials, is handicapped by vast plains, a 
tiopical dmiate, lacit of good coal, and tropical ineitia, poveity, and 
indifference 

TABLE 29 


Rank of Countries in Mineral Production 


Country 

A 

Value of minerals 
per $1,000 of 
world pioduc-tion 
in 1936, by 
Sampson 

B 

Number of min- 
erals in which 
each country 
ranks first, 
second, or thud 
out ol 32 in A782 

c 

Index number of 
production per 
capita 

U, S. A, 

290 

20 

19 

Germany 

94 

10 

7 

USSR 

92 

12 

4 

Canada 

54 

4 

41 

France 

47 

3 

9 

United Kingdom 

45 

4 

8 

Japan 

29 

2 

3 

South Africa 

26 

3 

22 

Mexico 

35 

4 

JI 

India 

22 

4 

I 

Australia 

i 

2 

23 

Italy 

! 15 

I 

3 

Chile 

14 

I 

25 

Sweden 

12 

I 

^7 

Malay States 

12 

3 

21 

Venezuela 

II 

I 

27 

China 

10 

I 

0 2 

Netherland E Indies 

10 

I 

I 

Yugoslavia 

10 

0 

5 

N Rhodesia 

9 

I 

52 

Belgian Congo 

9 

I 

8 

Spam 

8 

0 

3 

Peru 

8 

0 

9 

Belgium 

7 

0 

7 

Norway 

7 

I 

21 

Hungary 

6 

0 

6 

S Rhodesia 

6 

2 

38 

Ruman la 

5 

I 

2 

British Guiana 

5 

0 

125 

Bolivia 

5 

I 

14 


782 The contrasted productivity of piogiessive countries and the 
rest of the woild is illustiated in A782 The solid black bars represent 
the peicentage of each niineral produced in the manufactunng 
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zinc, aluminum, nitiates, potash, and vaiious minor products all rise 
above Go pei cent 

783 On the light of A782 we also see that the production of most 
mincials is laigcly concentrated in a few counliies The numbers 
indicate the peicentage of production in each of the thiee leading 
countucs. The United States, for example, produces 36 pei cent of 
the coal. Getinany so pei cent, and the United Kingdom of Great 
Britain 18 per cent This makes a total of 74 per cent foi only three 
countiies The concentration of petioleum is still greater— 60 per cent 
m the United States, 11 in Russia, and 9 in Venezuela In the whole 
list of A782 a single country produces more than 50 per cent of the 
total output of no less than 10 out of 30 minerals * Moic than a 
quaitei of eveiy othei mineial except lead, bauxite, salt, and chromite 
comes horn the gieatest pioducer Equally if not moie significant 
IS the fact that except foi salt, which is found in almost eveiy country 
and IS veiy easily piocuied, the thiee chief producers furnish moie 
than half of the woild’s entae supply In 6 cases— natural gas, potash, 
molybdenum, nickel, vanadium, and titanium— they supply more 
than 90 pci cent, and m 6 otheis— petioleum, manganese, magnesite, 
asbestos, platinum, and diamonds— moie than 80 per cent 

784. One leason foi this concentiation is that progressive countries 
work their lesomces veiy fully A second is that in all countries it is 
expensive to mine low-giade 01 es. 01 those that occur in small amounts 
Hence people concentiate upon a few of the best deposits And 
finally, itiineials aie distiibutecl so spoiadically that one country may 
have far nioi e than it needs of some pioduct, while all other countries 
have little 01 none, so fai as is yet known This is true of molybdenum 
in the United States, nickel in Canada, and diamonds in the Belgian 
Congo and the Gold Coast Potash, also, is largely concentiated in 
deposits that aie divided between G'eiraany and Fiance, South Africa 
and Us neighbot, Noithein Rhodesia, have most of the vanadium, 
Russia and Gcimany pioduce thiee fouiths of the magnesite The 
Soviet Republic in company with one other countiy produces about 
thiee fouiths of seveial mincials, namely, magnesite with Geimany, 
manganese with India, and asbestos and platinum with Canada In 
A782 the United States stands among the thiee chief producers in ig 
cases, the Soviet Republic in 12, and Geimany in 10 No other 
countiies appioach these three, but Great Biitain, Mexico, and India 
each stand among the first thiee pioduceis m 4 mmeials. These facts 
lead to thiee impoitant conclusions (1) the distnbution of mineial 

* AySa gives 3a names, but iron and alununum (bauxite) each appear in two 
forms. 
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deljonts whuh can he ccononucally and [nnfitahly di t'rlnjk'd ts vciy 
limited, (3) the piogiesstve manufni tin mg lountiic; not only hni>e 
moie than then shaie of such d( fimiis, but aho fat rxi < I nthet t aunt tics 
in developing then deponts even trhen these uic meaget, and (3) a 
few big tourUnes, notably the United Stales and Rus'iia, with Getmaiiy 
in Its enlatgcd fotm as a thud, ate fat bettet off in minetah than the 
test of the world 

785 The peculiaily foitunate position of the United Slates is 
e\idcnt in Table 30 'vvheie all the mincials given in Tht Mineral 
Industfy aic listed actoiding to the gencial type to wliith tlu^ belong 
Foi 27 out of the 53 inineials iheie named, the piodiKlmii of the 
United States amounts to at least 30 pet cent ol the vvoihl total lliis 
means that vve piodtice 01 tould easily jiiodiue sniluient to supply oni 
needs The United States also pioduees 10 to ao pn unt ol the 
woild’s supply of alununum, gold, thina ela), and aiseiiu, so that 
vve aie not in serious need of these On the othei hand, out piodiu ttoii 
of 11 mineials amounts to only 1 to 10 pei <ent of the vvoild total, 
which IS much less than vve need in oidei to maintain 0111 iiidustnes 
and agiicultuie at then iioimal level Moieovci, 10 otheis aie not 
pioduced here at all, 01 in amounts too small to be significant The 
minerals m which we aie deficient include such impoitant kinds as 
tin for plating iron; chromium, manganese, nickel, and tungsten for 
making special giades of steel, and nutates and potash to maintain 
the feitihty of out fields Wc also lack other less vital, but highly 
useful, mineials, such as antimony, aisemc, diamonds, and giaplnte. 
Thus even the countty which is by fai the best supplied with mineials 
lacks many which are becoming mote and moie essential as our 
mechanical civilization grows more complex 

786 Consumption. In the progressive manufactuiing countries 
the consumption of mineials is even gicatcr than the pioduction. In 
A782 the lower, lightly shaded bais indicate the appioximate pci- 
centage of the vaiious mineials used in the manufactuiing countiies 
of Noith America and western Euiopc. Aside fiom phosphates, for 
which the statistics aie doubtful, at least 50 per cent of cveiy iiiineial 
IS consumed in those countiies (see names in Paiagiaph 782) For 
such highly valuable commodities as coal, iron, lead, aluminum, and 
potash, the consumption rises to at least 75 per cent In fact, on the 
basis of value the western manufacturing nations, with their 20 per 
cent of the woild’s population, probably use three fourths of the 
woild’s total production of minerals This is tiue even though 
the lest of the world includes such manufacturing countiies as Japan 
and Russia, as well as immensely populous countries such as China and 
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TABLE 30 

TYPES OF MINERALS 


A. Fuels 

X Coal*** 

2. Petroleum*** 

3, Natural gas*** 

B. Structural metals 

4 Aluminum** 

5, Copper*** 

6. lion*** 

7 Lead*** 

8, Tin 

g. Zinc*** 

C Ferroalloy metals 


F Earthy substances 

30 Abrasives*** 

31 China clay** 

32 Cement*** 

33 Diatomaceous earth**** 

34 Felspar*** 

35 Fluorspar*** 

36 Fuller’s earth*** 

37 Gypsum*** 

G. Fertilizers 

38 Nitrates* 

39 Phosphates*** 

40 Potash* 


10. Cadmium*** 

11 Chromium 

12 Manganese* 

13 Molybdenum*** 

14 Nickel 

15 Titanium 
16. Tungsten* 

17 Vanadium* 

D Precious metals 

18 Gold** 

19 Platinum* 

20. Silver** 


H Other non-metals 

41 Antimony* 

42 Arsenic** 

43 Asbestos* 

44 Bismuth 

45 Borates*** 

46 Cobalt 
47. Diamonds 

48 Graphite 

49 Mica*** 

50 Salt*** 

51 Selenium*** 

52 Sulphur*** 
53. Talc* 


E Other metals (used for coloring matter, 
chemical reactions, etc ) 


21 Barium*** 

22 Columbium* 

23 Mercury*** 

24 Monazite group 
25. Strontium 

26 Tantalum* 

27. Tellurium*** 

28 Uranium group*** 
29. Zirconium 


* U S A normally produces at least i per cent 
** U S A normally produces at least 10 per cent 
*** USA normally produces at least 20 per cent 


India Only m a few cases, such as aluminum, non, and potash, do 
the western manufactuimg countiies pioduce mote than they consume. 
When this ocems it means that the manufacturing countties happen 
to have unusually good deposits which they can work cheaply because 
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o£ their coal and then mechanical equipment ^Vmong laier minerals, 
such as clnomite, manganese, duel diamonds, most or all of the pro- 
duction is 111 othei countiies The people of inanufaciuring countiies 
often own and lun the mines m these other eountiies and consume 
two thuds to foiu fifths of the ptoduct The amount pioduced and 
the amount used in any one coiuiti) aie the same only foi such 
pioducts as natural gas, which cannot be easily tianspoited, oi salt 
and cement which can be piociucd almost eveiywhcie, and aie ex- 
pensive to tiaiispoit because of then low pi ice pei pound 

787 PoLiiiCA,L Ini LULNCE 01 Miner vls 1 he facts now before us 
explain why niuieials, even moie than tiopical colonies, iieate much 
tiouble politically Inasmuch as piogiessivc inanulai tuung couiitiies 
cannot pioduce ceitain essential niiiieials and tiopical commodities, 
they make gieat cfloits to piocine them elsewheie In f>ennany, for 
example, the natuic of the geology and climate foihicl the dulling of 
oil wells and the laismg of lubhei Unclei such lonuitions, as we saw 
in Chaptei XVII, the Geimans aie impelled to seaich loi these piod- 
iicts in othei legions vvhuh they tan contiol, and lioin which they 
cannot be cut off even in time ot wai If liade wcie tiee, or at least 
if equal oppoitumties foi tiade vvcie somehow guaiantced to all 
countiies so that no nation feaied what might happen in war, the 
political contiol of mines and plantations would be of small im- 
poi tance. 

788 Germany’s Predicament Before 1939, Geimany produced a 
good amount of coal and could inciease pioduction to satisfy incieased 
net'ds Even by using sciap non and low-giade oies, howeser, she was 
able to sujjply only one thud the non needed in peacetime Fot the 
other two thuds she had to depend on Fiance, Sweden, or moie icmote 
somces Hence when wai cut off the supply fiom Fiance and the 
west, Geimany at once had an intense inteiest m Sweden’s fai noithein 
non mines, and was veiy anxious to picvcnt Sweden fioin going to 
wai to help Finland. In this age of electiicity coppci follows non 
m mipoitance, especially in time of vvai Fioni the Mansfeld chstiict 
pie-wai Geimany was supplying about ly pei cent of hei needs By 
using pooiei 01 es which aie expensive to smelt, she might have laised 
this to 25 For the othei 75 per cent she had to idy on neighbois 
such as Norway, Finland, Yugoslavia and Russia These countries 
produce 9 per cent of the world’s coppei in compaiison with Geimany’s 
2 per cent, our 33 per cent, and 22 per cent within the limits of the 
Biitish Empiie In prepaiation for wai Geimany insisted that people 
replace coppci by aluminum and other lighter metals, but this had no 
appreciable effect on the need for copper from other countiies. Again, 
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pie-war Geimany had no commeicial ores of manganese, but was able 
to meet 40 pei cent of its peacetime needs fiom mangamferous non 
ores The lest came from Russia, which produces pei cent of us 
peacetime needs, and is able to raise this to 100 per cent by going to 
added expense and using low-grade 01 es In lead Germany is not 
so well off, pioducing only 35 per cent of its needs, with the possibility 
of increasing this to about 60 Low-grade ores might permit the 
countiy to supply 10 pei cent of its needs for mercury, although in 
peacetime the Gemian 01 es aie not worth working Similar conditions 
prevail m lespect to nickel, which, like manganese and othei feno- 
alloys, IS essential foi the production of certain types of steel Moie- 
ovei, Geimany has to impoit all, 01 nearly all, of its aluminum ore 
(bauxite), antimony, chiomite, magnesite, mica, phosphates, sulphur, 
tin, and tungsten Most seuous of all is Gei many’s lack of petroleum 
Although gasoline can be made horn coal, Geimany can scaicely supply 
half her needs fiom this source, and such gasoline costs four times as 
much as the kind deiived fiom petroleum 

789 Deficiency of Mineials Elsewheie Italy is far woise off than 
Geimany for mmcials Its own mines supply only about 8 pei cent 
of tlie coal needed in peacetime, 20 pei cent of the non, 7 per cent of 
the oil, and 05 per cent of the copper Other minerals aie scaice 
Jajian is bettei off, partly because it controls Manchukuo and noithein 
China The ivay m which countiies reach out after minerals is 
illustiatcd by Japan’s owneiship of non mines in the Philippines, 
Malay States, Biitish Columbia, and Ausiialia Even before the 
Euiopcan wai, howevei, political difficulties had aiisen in respect 
to the Austiahan mines Japan’s coal is poor in coking types and 
anthiacite, but bettei supplies aie available in Manchukuo and China 
This helps to explain Japan’s insistence on conqueiing those countiies 
Japan, like many othei countiies, has tiouble about petroleum It 
supplies 7 pel cent of its own needs, and gets some from shale in Man- 
chukuo and from wells in Russian Sakhalin and Dutch Borneo These 
sources aie not dependable m war 

790. Even the most foitunate countiies have their troubles in re- 
spect to minerals Fiance has supeib supplies of iron 01 e, bauxite, 
and potash, and her North Afiican possessions furnish abundant phos- 
phates Coal, copper, lead, and zinc, however, are deficient, and there 
IS no petioleum The Soviet Republic stands next to the United 
States m mineial wealth, and produces at least a little of a great 
number of minerals Nevertheless, the situation is difficult because 
of the lemoteness of a laige part of the deposits, and the fact that 
many of the ores occur in small bodies or are of low grade Flence 
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the cost of pioduction is high One of the points wlndi the man in 
the stieet often fails to leahze is the lapidit) uith wliuh the cost of 
pioduction uses when pool oies aie used A pound of cojipei Iiom 
10 per cent oie in. a small and icniote deposit nia) easih lost lo times 
as much as a pound fiom a 40 pei cent 01 e oceuiiing 111 huge masses 
in an accessible location 

791 jlmcnca’s Defuirnt tes Even in the Ihiited States, which is 
far better off than any othci counti), we could not build a modem 
automobile if our impoits of metals weic cut olf Oui diuf dehcii iities • 
aie in the feiioalloy gioup, especially chiomite, manganese, iinkc'l, 
tin, and tungsten. No one has )ct found a satislactoiv i\a) ol making 
steel without manganese, although only 15 pounds is needed fm estiv 
ton of metal. We also have a deficieney in potasli, and in sue h inmeials 
as antimony, meteuiy, giaphitc, and certain kinds of mua I'loin the 
standpoint of mdustiial piogiess few things would be mine lieljiliil 
than a political system which enabled cveiy countiy at all times to 
buy mmeials fiecly m the places wheie they can be pioducul most 
cheaply Such a system would cause the closing of many small imius 
and the inci eased development of the mam souices of supply 

702 Major Mctallic Minerals Iron Although iron 01c is fcmiicl all ovi'i the 
vvoild, more than Oo per cent of the iimung is concciui .itccl in tvo s])()ts namch, 
the Uppet Lake region m the United States around Duluth, and the Miiicul ugion 
in French Lorraine and Luxemburg OC these two, the ■Vmeiican icgum is still 
the leader From the lake harbois of Minnesota, upper ^^lchlg.in, and Wiscoiism 
some 75 million tons of ore aie shipped in good \cars to the hi ist furnaces in 
Illinois, Indiana, Ohio, New \ork, and especially I’ennsvlvania I he Minette legion, 
which before the World War of H)i4 18 belonged mostly to Gcim.iii), but now 
belongs to Fiance, smelts two thirds of us ore locally, importing coil loi this pin- 
pose Other regions which combine ore-mimng and non plants nicliulc Oicit 
Biitain, where the Cleveland fields aie the most important, Citnninv wheic ore is 
mined in several sections, and Russia where iron mints and the cod of the llonits 
Basin are relatively near each other Alabama is still another ol this gioup, U is 
jiai uciilarly fonunate in liaving iron, coal, and Imiestone— three itiinisilts ol stcil- 
inaking— almost witlim a stones throw of one anothei .knothei gioup ol itgions 
expoits iron ore These include Sweden, Newfoundland, and Chile A Ivpiial 
example of the way m which coal and iron from ddlcrciil couiUiks come tngeihct 
IS found 111 the great iron works at Sparrows Point, Maiylaiul, where th< ap occin 
transportation makes it possible to use 01 e imported horn \lgctia, Austi iha, Chile, 
Cuba, France, Morocco, Newfoundland, Norway. Spain, and Swedtn Among these 
sources Cuba is the most important Aside from tunes of woHd dtpiession the 
production of iron ore has long increased steadily, the incitase 111 some exporting 
countries such as Sweden and northern •\fiica being espcciallv noteworthv Of 
much greater impoi lance is the iiicre.ismg production of Riissi.i Such pi ices as 
Magnitogoisk m the Urals, and the non woiks of western Siberia, illustrate the 
Russian activity. 
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793 Copper The United States mines about hall o£ the world’s copper and 
impoits another 7 per cent m the form of copper concentrates and lefined copper 
Aurona, Utah, and Montana, together with Michigan and Nevada, are the mam 
domestic 01 e producers, the region from Connecticut to Baltimore is the gieat con 
sniner and iinpoitci In Chile, the second largest pioduccr, the copper mines are 
controlled by Anieiican capital and function almost as pait ol the Ameiican copper 
industiy Copper piodiiction is uiiimpoitant in Europe ex-cept in Spam, and m 
Asia except m Japan In central Africa, howevei, the so-called Katanga legion m 
the southern Congo and noithein Rhodesia is iich in Ingh-yielding coppei ore, and 
production has increased lapidly Elizabethvillc, the main mining center, is a 
prosperous town with the largest white population between North Africa and the 
Tiausiaal The new railroad wcstwaid to Lohito in Angola provides a considerably 
shorter outlet than the old route eastward to Mozambique The chief difficulties 
in Katanga aie the small supply and poor quality of native labor 

794 Lead A httlc moie than one third of the woild's lead is mined in the 
United States Missouri still pioduces the most, but Idaho, Utah, Coloiado, and 
Olvlalioma are also of iiniiortance. The large output of Mexico and of a single 
great imne in British Columbia also finds its mam maiket in the United States, 
partly in the loim of ore and paitly as unrefined lead In Europe, Spam is the 
mam producer The gicat Baldwin silvei-lead mine m Burma is located in the 
densely wooded Shan Plateau, a center of action m an almost uninhabited region 
Most of the Austiahan production also conies from a laigcly uninhabited area, 
that IS, fioin the siUer-lead-zinc mines of Bioken Hill m the deseit and a modern 
plant at Mount Ida m Queensland 

795 Zme The geiieial distribution ot zme ore production is similai to that 
of lead, except that Euiope produces iclatixely moie It furnishes one fouitli of 
the output, with Silesia as the mam zinc mining cUstiict The sliaie of the United 
States in woild production is 40 per cent The leading centers aie Okl ihoiiia, 
Missouii, New Jeisev, and some of the Rocky Mountain States The amount ot 
foieign oie smelted in the United States is relatively iinimpoitant Biitisli Columbu 
and Mexico export most of their zinc m the foira of ore 01 unicfined metal Western 
Eutope, especially Belgium, is an inteicstmg example of an oie mipoiter Although 
without zme mines, Belgium is the world’s second largest zinc pioducei, its produc- 
tion being based entiiely on imported ore The zinc of Buiraa and Australia comes 
from the same mines as the lead. Cor the two kinds ol oie aie olten found togctlici 

796 Tin The aiea around Singapore, including the southern pait of the 
Malay Peninsula and the islands of Banka and Billiton m the Netherlands Indies, 
produces .tboiU 55 per cent of the woilds tin If Siam and southern Buima ate 
also intludeil, the production rises above 60 pci cent Only three tin regions of 
importance he outside this section of southeastern Asia Nigeria, Yiiiian m south 
westein China, and Bolts la, wdieie mines at a great clcration on the ccntial pi itcaii 
ol the Antics ptoduce neatly a quarter of the world total The ores of the Malay 
legion ate smelled locally, but those of the other regions ate canted to Euiope, 
cspeciallx Great Biitam That eotmtiy formerly had the w^orld’s chief tin mines, 
and Coiiiwall still pioduces 2 pet cent of the woilds supply 

797. Gold and Silvei Gold, the most-sought-after mineral, is found m small 
quantities m most parts of the W’OiUl, but moie than half is mined at one spot, 
the Witwatersnnd at Johannesburg in the Tiansvaal Elsewhete the output of 
gold is not ot niudi uiipoitancc m woikl affaiis, although Mexico, California, 
Alaska, and Australia uie famous as places where gold once attiacted thousands ot 
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advcnlurer'! Ontario viih ilt fiold mine! in tlic Lauirntnn I'pland, Ins liten the 
svoilds seioiul laii,mst iiiodiicci RtteiUls, houever. Sinitt Russia, riitli the help 
of gicat diedgL's in iioitlie.istciii Sititua, has l.ikfn scaiiid iiUitc Uic i.itc at tshitli 
gold IS piodiited is pailiLUlaih impoiliiit littaiise gold is the staiidaid of \,due 
foi iiione) I he piodiittion of silstr is still niLicasiiig in spite of low pin.es Lxeept 
tor the Inca region in the I’eiiisian \ndLs, and the iiiiiKS aheady inenlioiied in 
liuiiiia and Biokeii Hill, the production of siKer is almost eiitiieU tonccMitiatcd 
in Nouli Ameiica Mexico pioduccs about jo per cent of the total output, the 
United States nc.iily a quarter, Utih, Montana, and Arizona being the leading 
St lies British Columhia and Ontario enable Canada to supply nearly a tenth of 
the IV 01 Id's pioduetion 

yy.S lliiji\iU' The piodiutioii of aluminum his reeentl\ incieiscd with smli 
speed th.it this coinmodits desenes a jil lei among the ini)or metals ri.ame, with 
a Idiirth of the ivoild's output, is the main pioduici of h iiiMte I he United States 
tomes se'toiid with .ibout one seventh, iitailv all ot whieli tonus fioiii Aikansas 
Biiiisli and Duttli Guiana (Stiiiiiam) in Sotilli Aiiieiua ateounl togetliei foi lu iily 
anotliLi fifth, and the rest eomts iiiainlv fioiii Iltingny Itily, and \iigiislaMa 
liatiMte UK’S ate Itanspoiteef i gnat deal Suite cletliit powei is the mam futor 
in lecovciing ahuiiiiiiiiii liom die oie, f.eimanv and the ITiiitid Stales with their 
almiulaiit toil are the gu it piodiueis ol aluminum while Can itla, \oiwav, and 
Swit/til.iiid with then .ilniiidint w.uei powti pioduee a good deal although they 
have little haiiMtc 

799 Economic Asrrcis or Mining Communhils Mining towns 
ns a lulc sufLei ecitaiii chstinet handicaps betause of their main occupa- 
tion In this lespcct they aie like lunibeiing and nianufactiuing 
towns, although the handicaps aie dilleicnt In the fust place, many 
iiuning towns aie shoit lived As soon as ihe oie is exhausted people 
go away Hence both the mine owncis and the mineis hesitate to put 
much money into homes or public impiovements like chinches and 
schools, Ol even into business. zVs a result buildings of all soils 
aie likely to be as cheap as possible Moicovci, women and clnl- 
dien aie eompaiativcly scaice, because many mineis do nut take then- 
families with them Of eouise this is not tiue ot the moie peimaiieiit 
mining eommunities, such as many coal towns, oi those of the min 
mines aioimtl Lake Supeiioi A good example of the use and fall of 
mining tenteis is seen m such places as Vngmia City m Nevatla wheie 
a city gicw up in the last centuiy, but fadctl away so that by 1915 the 
tiavelei saw little except deseited stieets, empty houses, hotels ivith 
evciy window bioken, and great unsightly dumps composed of lock 
biought up fioin the mines In the piesent centmy theie has been a 
mild levival, so that now the town is much less dead than foimeily 
Anotliei example was seen by the author in Auslialia The city of 
Biokcn Hill, with eo.ooo inhabitants, bioad stieets, stores, theateis, 
and comloi table if not beautiful hotels, does not seem at all appio- 
piiate to a tieeless deseit wheie even sheep can scaitely get a living. 
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and theie is no iiiigaLion worth mentioning. But already the city is 
on the wane, and in due time is likely to become like Cobai, 500 miles 
to the east Tliat place was once a thiiving little city famous for 
its copper mines Exhaustion of the ore brought the complete down- 
fall of the city Today one sees merely grass-giown, dusty stieets. 
clacked houses with bioken windows, partly demolished mining plants, 
and a handful of people who still hope that something vvdl bring a 
levival 

800 Many of the difficulties of mining towns arise fiom the h- 
legulaiity of the woik Most metals aie used mainly m new constiuc- 
tion Newly pioduced non is consumed chiefly in new lailioads, new 
ships, new skysciapeis, new machines, new automobiles, and all sorts 
of othei new ai tides most of which will be used for a long time As 
soon as haul tunes amve and business becomes depressed, people stop 
new consiiuction They buy almost as much food and gasoline as evei, 
they cut down only a little on clothing and coal, but they do not 
constiuct new tailways and apattment houses, or install new ma- 
chmeiy, 01 buy new automobiles at the same late as formally Thus 
the demand for non diops off far moie than the demand for flour 
Copper sulfeis similaily because most of it is used in installing new 
lines fui telephones and power, and in equipping new buildings and 
machines All of these activities promptly fall to low propoitions in 
haul tunes Lead and zinc, too, ate used mainly in constiucting build- 
ings, 01 in painting them, so that they also suffei The result is that 
in a civilization like ouis, which has not yet learned how to prevent 
the altei nation of peiiocls of inflation and depression, the demand for 
the metals \aiies enoimously Fiom the boom year of 1929 to the 
depicsscd yeai of 1932 the pioduction of iron ore in the United States 
fell fiom 73,000,000 tons to 9,600,000, that of copper from 999,000 tons 
to 344,000, lead, 773,000 to 287,000, and zinc, 625,000 to 207,000 This 
means a diminution of about 87 per cent in the use of iron, and 63 to 
67 pel cent m the use of the other mam metals. Bituminous coal 
did not decline so much, about 43 per cent, because trains must run 
and houses must be lighted and heated, even in a depiession Since 
houses must be heated eveiy wmtei, howevei, the pioduction of 
anthiacite coal fell off only 27 pei cent from 1929 to 1932, and much 
of this was because of exceptionally waim winters The use of cotton 
also lell off about 40 pet cent because people wore their clothes 
longci than befoie On the otlrer hand, people eat about as much 
m bad times as in good, so that the consumption of wheat changed 
scaicely at all The alternation between good times and bad causes 
even the most stable mining towns to fluctuate violently from intense 
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activity to painful stagnation and imoinploviiiciit Thousands of 
mincis ate tliiown out of work, and thousands of otheis lia\c onH a 
few liouis* woik each week. Moicovci, main of the iiiiiics dose 
entiiely 

8 oi In all kinds of mining tlicie is a gioiiiiig tentleiic) to \uiik 
the biggest mines as fully and steadily as possible They Ctin often 
make a piofit even when pioduction and piues aie low The smallei 
mines cannot do this Accordingly they iiin uhen piiees aie high and 
the demand gieat But as soon as unfavoiable lomlitioiis ensue thev 
close down and employ only a few caretakeis to iwilih the piopeity 
and keep the pumps luimiiig so that the mines mil not be lilkd with 
water This, of coiiise, cieates great liaidsliip, foi the iiiiiieis have to 
move away They aie likely to flock to the higgei iiiiiiiiig imteis, 
ciowding them with men who want jobs, and thcieby lomiiiig wages 
All this makes mining a dilficult occupation It leads luany 1 1 impetcut 
and leliable men to choose something else, it luci eases the teiiduicy 
towaid stiikes, radicalism, and violence, and it disuuiiages people 
horn living m mining towns unless then woik compels them to stay 
there In lecent yeais the oiganization of laige companies has led to 
some impiovement in these respects. Better communications, attiac- 
tive houses, and a deeper insight into the need foi social aids such as 
spoits and libraiies have biought a higher level of life Nevcitheless 
the temporary chaiacter of mining is still a tienicndous obstacle. 
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FUELS AND POWER 

802 Sources or Power The relative impoitance of the woild’s 
three mam souices of power is lapidly changing In igoo coal supplied 
most of the powei, theie was a little water powei, and petroleum was 
negligible In 1913, although the amount of coal consumed each yeai 
had greatly mcicased, the other two souices of power had so increased 
m importance that the hgures were coal 89, oil 7, and water 4 In 
1925, still with a gieat inciease in coal, the peicentagcs had become 76, 
16, and 8 Between 1925 and 1939, however, the use of coal incieased 
only a little, but that of the two other sources still kept on growing 
Theiefoie the peicentages had become appioxiinately coal 60, oil 26, 
and water 14 A similar change is still going on In due time, pie- 
sumably, the peiceniage of the world’s power deiived liom oil will 
deciease, because the supply of that commodity is limited The use 
of watei power wdl doubtless go on increasing until all available sup- 

* plies aie utilized Meanwhile, liowevei, new souices of powci, such 
as the heat of the sun and of dre eaith’s intciior, 01 alcohol made fiom 
rapidly giowing plants, especially those of tiopical couniiies, are likely 
to come into piominence Thus the geogiaphical distubution of 
souices of power lias been rapidly changing dining the past centmy, 
and will probably keep on changing It all the available wateipower 
were in use, it would just about supply the woild’s piesent icquiie- 
ments Since 37 per cent of the waterpower available at all seasons 
without sloiage is in Africa and 22 per cent in Asia, it will probably 
be a long time befoic it is all utilized Tlierefoic, although the im- 
poitancc of coal may dimmish, it will doubtless long be the main 
soui ce of power 

803 Coal The world’s annual production of coal has m late 
yeais risen to about 1,400 million metiic tons This includes the three 
mam kinds of coal, seniibiturainous, bituminous, and anthiacite, as 
well as the impuie sandy or clayey coal known as lignite, or biown coal 
Lignite IS heie reckoned m terms of its actual content of coal Peat 
might also be added, but the total pioduction is small, and has meiely 
a local value, although in counmes such as Ireland and Holland it is 
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still of impoitaiice as a hoiischokl fuel. Coal, of roiirsc, is iiscfl not 
only as fuel, but also foi a gieat many otliei imiposcs, smh as law 
maiciial foi tl)cs, exiilosives, antisqitus, fciuhzeis, g,vsnline, and c\en 
pel fumes 'I he total loi such purposes, hrmesei, is almost negligible 
(ompaied with that foi fuel Mudi coal is also tinned into coke by 
heating it to du\c oil the g.iseous poi lions The coke and intuli of the 
gas aie binned as fuel, but pait of the gas beioincs solid ni litjuid when 
tool and is the soince of paiaffin, dyes, ancl a ceitain amount of 
gasoline 

8ui Uneven Dntiihniion of Coal iVn insi>ettion of A804 shows 
gieat unenenness in the gcogiaphical distiibiition both of the annual 
piodiution of (oal aiitl of ilie lescites niideigifiinid On the light 
ol the diagiam foiii toumi ics— tlic United States, Gieat Btiiain (United 
Kingdom), Geiniany, and the Soviet Repuhlit— aie seen to pioduce 
inmc than 80 pci edit of all the coal mined each yeai llie hais on 
the leit show that ihesc tom counliies possess mnie than bo jici eciU 
of all the immuicd coal still left in tlic gimnicl Tlie United States 
alone, with well ovei pi pei cent of the known lesttvts, mine’s about 
30 pel cent of the total annual pioduetion (neat Biitain and Gei- 
many, howevci, have smallei lescives than eitliei China, Canada, or 
Austwilia Ihe Soviet Republic, China, and Canada togethei have 
leseivcs shglith laigei than those of the United States These foui 
coimtiies togethei own almost 90 pci cent of all the known coal 
deposits 

805 The facts illustrated 111 A804 become nioie mteiestiiig when 
the population of tfie vaiious countiies is taken into aeiount In 
A8or, the eountiics aie airanged m the same oiclei as in A804, but 
the left-hand si tie shows the icserves in thousands of tons per capita 
ancl the light side the annual pioduetion in tons pet capita The 
left side shows that in propoition to its population Canada has vastly 
inoie coal th,m any othei eountty The United States and Ausuaha 
stand second and thud, ancl aie fai ahead ol any oihei coiintucs 
Since South Aiiica ancl the United Kingdom tome next, aside fiom 
the U S S R , It IS evident that the English-speaking parts of the woiltl 
have an oveiwhelniing advantage ovei the rest of the woiltl In addi- 
tion to the Soviet Republic the non-English-speaking paits of the 
woiltl with good leserves of toal include Geimany. Poland, Belgium, 
China, Noiwav, and Colombia, but the Colombian coal is of poor 
qiiahtv That of Noiway is found 111 the cold island of Spitzbeigcn 
The poveity of Japan, India, Spam, Mexico (with Genual America) 
IS noteworthy, and ptacucally all paits of the w’oild not included tn 
A805 are equally poor so far as coal is concerned 
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* In addition Sakhalin produced 1 5 million tons, Manchukuo 11 8 , and Formosa 1 6 
( 3 ) Spitsbergen 
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Sof) On the light of A805 it is evident that the amount mined has 
lehiinel) little to do with the icscives undeigioiuid The United 
Mates, to be siuc, stands high 111 both lespeets. and the United king- 
dom and South Afnta (Oiue next .Siith countiies as Gcimanv, Fiance, 
Japan, Belginni, and the Nctheilands ate icmoving their supplies at a 
late which spells scaicit) befoic man) generations have passed lhat is 
vvliat noinially happens to a piogiessive couiiti) with modeiate or 
small supplies of a mineial It develops its lesouues lapidly, and then 
has to look aionnd foi inoie in some othei pait of the woild On the 
othei hand, China and Colombia aie examples of countiies with mod- 


of Coal in Thou arda of Tor«» per Capita Annua) Production of Coal In Tons per Capita, 193S 



ei.Ucl) laige supplies of coal winch they aie nmiing so slowly that the 
mines will be pioductue foi a long time if the picscnt laie continues 
India IS badly oil, foi its bais in A805 aie small on both sides This 
means not only that it has little coal in coiiipaiison with its popula- 
tion, but also that the supply will not last long, even though the 
amount mined pei peison is small The existence of such intense 
geogiaphical chffeiences in so vital a commodity as coal heais in itself 
the seeds of bittci national iiv allies and jealousies These have aheady 
clone much damage and will do far more unless all countries are 
enabled to get what coal they need, and at the same time the rate of 
pioduction IS kept low enough to preseive at least pan of the coal for 
the distant future 
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807 The 40 per cent, moie or less, of the world’s coal produced in 
the United States is laigely concentrated in the cential eastern slates, 
especially Pennsylvania, West Viiginia, Kentucky, and Illinois While 
Pennsylvania and West Viiginia now rank neaily the same as produceis 
of bituminous coal, Pennsylvania ranks first in total coal piocluction 
because of its monopoly of anthiacitc Canadian mines in Nova Scotia 
and New Biunswick attempt to compete with Ameiitan coal m 
Monti cal, which is one of the chief Canadian centeis of consumption, 
but they aie Loo lemote to compete in Toionto, the oilici mam 
Canadian center, and 111 the othei cities of Ontaiio Europe piocluces 
one half of the world’s coal, with Great Biitam liist and Geimany 
second Togethei these two countiies produce about as much as the 
United States This leaves only one fifth of the coal for all the rest of 
the vvoild put togethei • 

808, PiTROLi UM The pioduction of oil has been iiici easing lapidly 
foi many )eais In each decade fiom 1900 to 1930 it doubled During 
the next decade it did not incicase so fast, but the growth m volume 
was huge, and the late of inciease was well over half as gieat as 
foimcrly Although oil wells have become exhausted, and the yield 
of oil fields has changed gieatly, no country which has once been an 
impoitant oil pioducei has ceased to be of significance Moieovei, 
among the oil-pioducing countiics Mexico and Poland aic the only 
ones w’heie the pioduction has leached a maximum and then seiiously 
declined In Mexico a pioduction of 193 million barrels m 1921 fell 
to 33 in 1939, but has since mcieased Poland pioduced 13 million 111 
1910, but only 4 in moie recent yeais On the other hand, in 1920 
Venezuela and Colombia produced no petioleum, but in 1938 then 
pioduction was one tenth of that m the whole woild. The production 
of Aigentina, Peiu, Trinidad, Rumania, and Iran, which amounted to 
only 4 pel cent in 1920, had also iiseii to neaily 10 per cent in 1938 
In that same peiiod the pioduction of the United States and the 
Nethei lands East Indies mcieased thicefold oi moie, and that of 
Russia also lose to tliiee times its maximum before the Woild Wai 
How long any such increase can continue is doubtful, although the 
widespiead feais of exhaustion of petroleum which were entertained 
from 1910 to 1920 have not been realized 

809 Petroleum is by no means the only source of gasoline Gaso- 
line is pioduced fiom oil shales, from coal, including low-giade ma- 
terial of little value otheiwise, and from natuial gas In the Umted 
Stales about one tenth of the gasoline now comes from natural gas 
Germany is pioducing a good deal fiom coal Scotland, Estonia, and 
Austialia, all of which lack petioleum, are producing some from the 
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oily forms of shale. Such conditions by no means indicate that the 
danger of exhausting the available supplies of pcti oleum and of othci 
souices of oil and gasoline has passed Fai fioin it Thcic is giavc 
dangei that futiiie gcneiations will say \ciy haish things of us because 
we ha\e exhausted natuie’s choice lesouues so lapidl) and abuse all so 
wastefiilly Neseitheless, at the picsent tune the economic ptoblein 
IS not so much to find new souices of gasoline and lubiicatmg oil as 
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to use those that wc now have wisely and to pi event the waste which 
still goes on apace 

810 Disliibiition of Oil Productiofi In spite of the lapid giowth 
of othei oil fields, the United States still continues to furnish almost 
two thirds of the world’s total petioleum (A810) California, which 
for some years W'as the leading pioHucer in the United States, and in 
the world, is now overshadowed by Texas, which alone pioduces a 
quarter of the world’s petioleum California and Oklahoma each 
produce nearly one eighth, while Russia and Venezuela do nearly as 
well Louisiana and Kansas stand next among the sta.tes, having a 
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production winch rivals that of Iran among foieign countiies Thus 
live states and thiee foieign countries pioduce three fourths of the 
world's oil. 
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8ii In most paits of the woild pipelines play an impoitant pait 
in marketing oil In the United States a complex system of pipes, 



A8ii— Od Fields and Pipe Lines m the United States 


With an aggregate length of 250,000 miles, bungs oil thousands of 
miles from centers of production to centers of consumption and lefin- 
ing, or to harbors. In A8io note ho'w pipe lines fiom the Texas- 
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Oklahonia-Loiiisiana fields head towaid the Kansas field Theie they 
me joined b) a line fioin Wyoming Then at least five lines head 
noi theastwaul towaul Chicago and othei paits of the gieat noith- 
eistein nianiiractunng legion Still otliei pipelines head towaid the 
Gulf of Mexico, whcie the oil can be puinpccl into ships foi carnage 
to foieigri cnmitiies dheie, too, jiait of the oil is tieated in huge 
lehiieiics, as is done also iieai Jeisey City, wheie the world's laigest 
lefinetics aie located ( YHi i) 

8ia 111 Russia the two main oil fields of Baku and Giozny, on 
ojiposile sides of the Catuasus Mountains, aie each connected with the 
Black Sea by a pijicluie The oil fields of Iiacj, neat the lowei 
Lujihiates Ruei, send then oil by pijielines to the Mediteiianean Sea 
in I’alestiiie and Syiia nunibci ot othci oil fields he so close to the 
ocean that they hate little need of pipelines In Mexico neai Tampico 
and in \'c‘nc/uela aumnd Lake Maiacaibo much of the oil is jnimped 
horn the wells duceth into tankeis lying a little distance ottshoie 
At Maiacaibo ninny wells actually stand in the w'atci, so that ships can 
he alongside them T.he oil ot Peiu and of Borneo and Sumatia m 
the Dutch East Indies is also jnocluccd close to the sea. and erf couisc 
the same is tiue on the island ot Tiinidad That ol Rumania comes 
fiom inland fields Bait is caiiicd tip the Danube by boat, but a gicat 
deal goes by pipeline to the Black Sea Difficulties o£ transportation 
iioin a backw'aicl inteiior are one of the main reasons why certain 
other piomising oil fields such as those wliitlr Bolivia and Paraguay 
have ejuat reled over m the Gran Chaco still remain largely unde- 
sclopccl Political factois, however, as we have seen, also eirtei into 
the inattei In Mexico the government’s seizure of the oil wells, and 
the bai gains wheieby it tiled to sell the oil to Germany instead of the 
lliiued States and Gieat Biitain, have been pioductive of nrudi 
liiction 

813 Natural Gas In piactically all oil fields vast quantities o£ 
natural gas are associated with petioleum For a long time the gas 
was wasted, and this is still largely true except in the United States 
'I he waste thus involved may be judged from the fact that one tenth 
of oui gasoline now comes horn natural gas A good deal is also used 
for other jrui poses, and some is still wasted Gas, like oil, is now 
ti anspoi ted long distances in joipelines, but unlike oil the gas is piped 
directly to the consumer The disttibutton of the mam pipe lines for 
natural gas is much more local than that of pipelines for petioleum, 
as IS dear tioin the many shoit lines in A813 The total length of the 
gas lines is sometlung like 70,000 miles For two generations laige 
sections near the gas fields nr wcstein Pennsylvania have relied on 
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natural gaj for heating and cooking, and m eaiLei days foi light. 
Today natuial gas is used also as a souice of “diy ice,” and of helium 
foi aiiships In the United States it is worth about half a billion 
dollars each yeai In Euiope and the eastern United States a vast 
amount of artificial gas is made by heating coal, leaving the residue 
as coke 

814 Waterpower. A comparison between the distribution of 
developed and potential wateipowei shows that there is little lelation 
between the tiTO The develoiied poirer (A814) is chiefly located m 
western Euiope and m the eastern United States with adjacent pans 
of Canada Two other important centeis are the Pacific Coast of 



Noiih America, and Japan Mexico, Brazil, southern Russia, noith- 
westcin India, and Austialia with New Zealand are other regions 
where faiily laige wateipowei developments aie located On the othci 
hand, B814 shows that potential powei, that is, water which might be 
utilized legardless of whether it is oi not, has a far widei distiibution 
Each of the regions mentioned above must, of couise, have considei- 
able potential powei, 01 it could not have so much that is developed 
Neveithelesb, the gieatest supply of potential power is found in tropi- 
cal Afijca, especially m the Congo Basin, but also along the Nigei, 
Zambesi, and othei iiveis The iiveis of Afiica use and become of 
gieat size on a high plateau Wlicn they pour down fiom this they 
form the cataracts of the Nile, the lapids of the Congo (Stanley Falls, 
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for example), and the Victoiia Tails of the Zambesi Such sues and 
many otheis offer wondeiiul oppoitunities foi the development of 
power. Equatorial Afiica, m the Congo Basin, but also along the 
Nigei, Zambesi, and othei iiveis, including Madagascar and Ethiopia, 
might supply well ovei a thud of the world’s wateipowei, but actually 
It supplies piactically none, and is blank in AS14 It has the advan- 
tage of heavy latnfall most of the year, as -well as of the gieat iiveis on 
the plateau It has the disadvantage of an unstimulating climate and 
a backwaid people, and hence of remoteness from the active pails of 
the world 



B814— World Map of Potential Water Power Available go Per Cent 
of the Fimc 


815 Othei great cfnteis of potential \vateipower aie located (1) 
on the humid cast side of the tropical Andes fiom Venezuela to 
Boliiia whcie the tiadewinds help the noiinal equatoiial lams, 
and on the west side in southern Chile wheie west winds horn the 
Pacific chencli the mountain slopes in lain, (2) on the Atlantic bonier 
of the South American plateaus in Guiana and especially in soiith- 
castein Biazil, (3) on the south slope of the Himalayas, (4) on the 
western boidei of China piopei wheie the great Hwangho, Yangtse, 
and othei uveis bieak away fiom the mountains, and (5) among the 
mountains of Indo-Cluna, Borneo, Sumatia, New Guinea, and other 
East Indies All these legions togcthei have a largei potential supply 
of waterpower than Emopc, the United States, and Canada, Some 
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])c:ople think that, when coal ami jx tioleuiii Iilkihh’ Mauo and espt'n- 
si\t‘, this will cause them to hetonie gieat cinttas ol inanulac tin ui" 
Olheis believe tliat the climate vvtll pievini this lht\ evped that 
the people of the iiioie eiieigi/ini;; eliniates will linil wavs to cam 
jjowci lioni these untUvelojied ittiioiis to those whuh aie now the 
mam cenlcis of inclustiv 

8ili flic 1 pel eent of the woilels wateipoveci in P.ia/il is e spe- 
ciall> inteiestinu; liccaitse it lepiesents a nniipie nictlioel of develo])- 
nient In soiithein Bia/il, fioni Rio tie Jane no to Santo> and cinwaid, 
the Vtlaiitie Cloast is boitlcud hv a intie stiijj f>l loastal plain oiilv a 
lew miles wide Hack of this theie is a steej) use ol it.ooo kcl oi mole* 
to a plateau which then slo[)cs awav to the west .mil soniliwest Mans 
sluains use on the plateau willini lo oi uo niihs ol tlie oeean, hut 
How awa) ftom the oeean and do not I'et baik to it until thev have 
llowtd 1 -)Uo miles oi mote lhioii<;h the 1 ‘aiana Rtvti to the cstunv 
ol La Plata neai Buenos ikiies Neai Sao Paulo, loi evainple, which 
IS ihe most pio'^iessive cit) of Bia/il and the imnii si at ol niaiiufar- 
ttiimg, Ameiican tiigiiieci s have daiiimed m.iiiv oi these siicanis so 
that lakes he close to the cil,t>e ol the plateau '1 hen a shot t tunnel 
takes the walei olC to the It out of the eseaipment, and lets it chop 
almi ist sti aif^ht down fot neat 1 ) a.ooo feet The pi eseni e of the plateau 
is a good tiling lot Bia7il in otliei w.i)s too It makes Silo Paulo 
cool eiioiigli lo he comfoitahle and healthful, and gives Rio de Janeao 
some vei) heauiilul and lelatively tool subuihs within easy leach 

817 11 atci l)OU'( ) in the United Sl<ttt<! The location of watci- 
powei 111 the Umtccl States is evident in AH17, wliieh shows the hoise- 
powei available at h)ehoeletUic plants pel 1.000 peisoiis in eaeli 
suite The Appalachian Mountains aie laigelj lesjionsible loi the 
nnpoitaiiL development which begins 111 Maivland and extends tlnoiigh 
AVist \’iigiiiia and the inouiuainous jtaits of Kentucky, \'nginia, Teu- 
lussee, and Ncntli Caiohna South Caiohna, although not mountaiii- 
ous gets ihe benclit of mmmtaiii uveis which tioss the so-ealled "Fall 
Line" within its teiiitoiv Alabama has mmh wateipovvei Iseiause 
the Tennessee Rivci flows into its noitliein jt.ui d he fall Line is the 
])lacc wlicic the stieams leav'C the haul ancient loeks of the piedmont 
section and flow onto the soltei locks of the coastal plain Duiing the 
tune siiiee the plain and the piedmont weie last uplifted the iivcis 
have been able lo cut dccjdv into die plain, but not into the haidei' 
piedmont Hence the edge of the piedmont is niaiked hy a scries of 
lapicls winch sometimes extend as much as 25 miles along the laigct 
iiveis The line connecting these lapicIs is called the Fall Line It 
begins at Philadelphia wdieie the lowest rapids lie dose to sealevel 
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The same condition pievails at Baltimore. Farther south the Fall Line 
passes thiough Washington^ Richmond, Raleigh, Columbia, Augusta, 
and Macon (Georgia), where it is neaily goo feet above the sea Thus 
geological stiucture as well as altitude and general slope have a good 
deal to do with making it easy to develop watei power The Fall Line 
detcimines the location of the mam southern manufactming belt fiom 
Virginia to Alabama On the west of the Appalachians tlicie is no 
definite line of lapids, but such iiveis as the Tennessee have sufficient 
slope so that watei powei can be developed by means of dams, at 
nuineious points along their comses 



A817— Developed Water Power pei loo Persons in the United States 


818 The Appalachians have a gieat advantage for waieipower in 
that they have moie lain than any other part of the United States 
except the noithein Pacific Coast Moieover, laiii falls at all sea- 
sons, so that noiinally the powci plants do not have to shut down for 
lack of water Nevertheless, theie may be consideiable vaiiation be- 
tween times of summer drought and those when ram is falling and 
winter snows are melting For example, the Potomac River carries 
850 times as much water in extreme flood as in drought Such great 
variations are rare, but smaller ones make tiouble, and defoi estation 
has inci eased their frequency They enforce one of seveial difficult 
possibilities (1) the power plants may be so built that they use only 
the minimum amount of watei, (2) they may install auxiliary steam 
powei; (3) they may curtail opeiations at low watei, thus shutting 
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down factoiies and inconveniencing other tiseis of power, or (4) they 
may constiuct resciroiis All these methods aie employed, but they 
aie e\pensi\c The use of leseivous is especially discouiaging because 
lapid Ciosioii, due Idigcly to uiusise titih/ation of the land, causes 
many of them to be filled lapidly with silt 

8uj A deselopment of wateipowet esen gi eater than in the Appa- 
lachians IS found in the glaciated noitheastein section of the United 
States and the adjacent paits of Canada Maine has 710 hoisepowei 
foi eveiy t,ooo people (ncaily 1 lioisepower pet peison), and Veimout 
has r,i3 Esen in such densely populated sections as soiitliem New 
England liychoelectiic plants fiiimsh about too hoisepowci foi eveiy 
1,000 pcojile The teasons toi this high develojnncnt include nut only 
lelief and lainfall, which aie always the mam lac toi s, Init .ilso a human 
factoi in the foini ol long cxpeiicnce and lull lUili/ation ol eveiy 
oppoituiuty Fuithei advantages aic loutid in the fart that seasonal 
satiations in uinolf ate less than laithei sotiih, and the whole legtoii 
has been glaciated The ancient ucshect made the topogiaphy so 
iiicgulai that lakes and ponds abound These natiual leseivoiis 
tend to keep the How ol watei even tluoughout the yeai They also 
lessen the dangci of Hoods and lemove the difficulty winch auses in 
many legions because so much mud is dejiosited behind the dams 
The iceshcels also blocked the cotnscs of most of the iiveis, obliging 
them to seek new loutcs wheie they ftecpiently encounter tock or 
glacial deposits that give use to rapids and falls which make ideal 
sites foi powei plants. T he New England States have developed piac- 
tically all the watei power sues where a flow woith using is available 
as much as nine tenths of the year. A similarly high development is 
found in Italy and Switzerland, which are like New England in having 
neither coal nor oil, and in Germany. 

8zo The Niagaia Rivei, with its huge supply of power for both 
the United States and Canada, was displaced by glacial blocking of its 
foiinei outlet. That is why the water from all the Gieat Lakes drops 
more than iGo feet in a single great fall The volume of water at 
Niagaia is moie unifoiin than at piactically any other major watei- 
povvei site except along the same wateiway at Beauhainois and the 
Ladiine Rapids of the St Lawrence River above Monti eal The 
Great Lakes hold so much watei that seasonal vaiiations in the flow 
are almost negligible, except when due to wind or ice Such condi- 
tions account for the fact that New York State with 1,900,000 horse- 
power has almost as much waterpower as California (3,500,000) The 
only other state which ranks higher is "Washington with its huge new 
developments on the Columbia River. In A817 New Yoik, with 1.45 
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hoisepowei per i,ooo people, ranks with West Virginia (148). but i£ 
New Yoik City and the Hudson Valley are omitted because they get 
little benefit from watei power, New York ranks close to Oregon (3G0) 

821 All three ol the Pacific states stand high in respect to watei- 
powei E\en Noiway will not rival Washington when the Columbia 
Rivei project is comjrletcd, as appears in Table 31 Newfoundland, 
Canada, and Switzerland are the only otliei foieign countries which 
surpass Oregon rn then develoj^ed supply of water jiower The abun- 
dance of waterpower on the Pacific Coast is inteiestmg when one re- 
calls that, although the rainfall on the west slope of the Coast Range 
m Oiegon and Washington is the highest in the United States, it is 
highly seasonal with a gieat excess m winter This unfavoiable fea- 
ture, however, is largely overcome by the fact that much of the pie- 
cipitation IS snow which lasts far into the summer, thus keeping a good 
volume of watci m the iiveis most of the year A dense covei of for- 
ests, iclatively poious locks, and many glacial lakes also help in this 
icsjicct /Vnothei inteiestmg point both on the Pacific Coast and in 
all the legioii fiom the Gieat Plains westwaid is the close connection 
of watei powei with iiiigation In piogiessive countries the two tend 
more and more to go together wheiever there aie mountains and 
seasonal lamfall The use of water foi cities also jolays its pait in the 
development of power plants. The union of at least two of these three 
uses IS illustrated by the huge Boulder Dam on the Colorado River 
as well as by the Columbia dams Other illustrations aie the supeib 
systems whereby Los Angeles and San Fiancisco bung watei horn 
the high Siciias tluoiigh huge tunnels and acioss mountain ranges 
When water can be used for power, irrigation, and the suppoit of 
cities, it pays to spend a gieat deal of money on dams, icscivoiis, and 
aqueducts 

822. Waterljoiucr Outside the United States. Table 31 sums up 
the use of watcrjaowei outside the United States The regions num- 
bered 1 to 7 are especially favoicd by rugged relief The parts of 
each where waterpower is devclojrcd are also licljaed by glaciation 
Noiway is highly favoicd because its many small rivers jrlungc swiftly 
off a high plateau to a seacoast which is open to navigation in wintci, 
even though located far to the noitli Deeja sheltered fiords where 
ships aie always safe he at the very foot of watei falls so high that 
they fuinish abundant power at surprisingly low cost In Alaska sojne- 
what similar conditions pievaii, for though that tciiitoiy lies iai 
north, its southern coast, where the wateijaowci is developed, is no 
colder than New Y'oik m winter Newfoimdland, Canada, and Sweden 
are quite cold in winter, but get tlrcii poVci from rivers which never 



u \ II urowi R 


51 “) 


sulluR-iul) 111 i)u-\Liil tin iisi- of tlio Rdtfi Ciaudda. of (ouisc, 
i^i'is .1 ( ohshU 1 tiblL h.utioii ot Its .it( 1 j)oiv 1 1 It om the’ Ni.if^dia 
jtist as docs Ntw Yoik ,Sr it /Mlaiul and New /cstlaiid orl- lluti .i^icat 
supph ol tsatitpown to In^Ii nionntaiiis, lovciccl mans iiiotulis \wtli 
snow and svtll supplu'd tvith lapuls and watcilalls la plates siuh as 
Alaska, iNcRloiindland, and Nen /caland die total ainount of devel- 
oped vvaicipuwet is small, bnt. the anioiiiu pei peisoii is laige, and' 

TAItl L 31 


111 M ton 1) 

(Huisepottoi pel 

I AtK.iiucil countnes witli f,i\ luatile 


lelicl ludiainlall 

I iNoinij 970 

a New fuuiiiU iiul 942 

3 (.aii.uli 740 

4 SwU/cdaml 072 

3 M.e^lxi 3S2 

(1 Swillcll 3(K) 

7 New /'eiUnil 253 

h Old Austiui I4h 

r| (t ill 142 

in U S A I3<) 

11 Fiaiite 125 

12 1 inland 123 

II Couiitiies with less favorable relief 

13 Old (icrniain 33 

14 Australia 21 

13 Old t-'ei hosliisakia 20 

111 Vuc;o-la\ia 17 

17 laiifipeari RiRsia II 

15 tiieat Hi itaiii 9 

l(j Ai(;entiiia 0 

20 lielniuin 4. 

21 Asiatit Russia I 


\\ sit klowi K. 

,<M)o I’crsipiis, 1937) 


Fl.indu ripped l)\ sea‘'OiuI 

tio[iir il iiieiii i 

rains or 

22 J.ljMJl 

75 

23 I’aii.ini.i 

12 

24 Il.lW ill 


2 3 ‘siiiin 


2(> Lost 1 Kit i 

33 

27 Clide 

42 

2.S Mcmlo 

24 

20 lira/ll 

17 

30 rreiich Morocco 

12 

31 (lualenialii 

10 

32 C lioscn 

It) 

35 I’eru 

8 

34 liohv 1,1 

4 

33 Wnpzuel.i 

4 

3(1 Honduras 

4 

37 Colombia 

3 

3S Indii 

2 

31) Nicaragua 

1 

40 . China . . . . . 

. . 0 


that IS the essential point so far as ptospeiit) and piogiess aie con- 
LLined 

823 llnec of the next five icgions in Table 31, namely old 
Austiia, Ital), and Fiance, get then vvatei mainly fioni the Alps, but, 
inasmuch as a laige patt of their people live well beyond the Alpine 
legions, they do not have neaily so mueh pet capita as does Switzei- 
land Finland is much like Canada, with a gieat abundance of glacial 
lakes and iiveis, winch piovide a peculiaily favoiable euviionment 
ioi watcipowci Alost ol the couiitiies of Gioup II in Table 31 
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(Nos. 13-31) have done well in developing what waterpower they 
have, but cannot do much because of the gentle lelief of the eaith’s 
suilace Old Get many, to be suie, includes a small section of the 
Alps and many lowei mountains sucli as the Black Foiest, but it has 
an enoimous pofiulation m the lowlands farther north Belgium, 
on the other hand, except for one small section, is so flat that only 
•veiy industrious people would think it woith while to build any dams 
at all Asiatic Russia has many rivers which might furnish power, 
especially in its eastern Pacific section, but these aie too remote to be 
used at piesent. Moreover, the extremely low winter tempciatuies 
make it vaiy haid to keep power plants in operation Finally m 
Gioup III of Table 31 we have a laige numbei of countiies which 
aie handicapped by seasonal rams, as in Japan and Chile, 01 by these 
plus the geneial conditions of ineitia and poveity which liindei piog- 
less in oiiental and tropical countries When ram falls heavily at 
one season and in small quantities at anothei, and there aie no snowy 
mountains to seive as leseivoiis, the flow of watei is natuially veiy 
uneven Watei power development in China and India will always 
be difficult on this account In China theie is practically none as yet, 
and in India, despite the steep, snow-capped Himalayas, only 1 hoise- 
powei foi eveiy 1,000 people Japan, on the other hand, has devel- 
oped hei watei powci very fully m spite of seasonal variations in lam- 
fall Her difficulty in this lespect, howevei, is much less than that of 
China, India, and many of the Andean countries of South Ameiica 
Panama has much wateipower m proportion to its population be- 
cause of the dams built in connection with the Panama Canal Coun- 
tiies such as Peiu and Colombia have high and sometimes snowy moun- 
tains, as well as waterfalls, but the lainfall is seasonal, and the people 
aie pool and geiieially unpiogressive' 

824 Electricitv Coal and wateipower are the two important 
sources of electiicity, their relative shares depending on the local 
natural resources In the United Kingdom and Flolland, for example, 
electiicity is deiived mainly from steam engines which bum coal, m 
Geimany the ratio is 5 horsepower fiom coal to 1 fiom water, in the 
United States it is 1 5 to 1, in Fiance the two sources aie about equal, 
in Japan only one sixth of the electiicity is produced by coal, Switzer- 
land, Sweden, Noiway, Spam, Italy, Canada, and Mexico get their 
electric power almost wholly from water Of the world total the 
United States produces about 33 pei cent, Germany 11, Great Biitam 
7, and Fiance 5 The highest pioduction of electiicity pei capita is 
in Canada, twice as high as the United States, with Switzerland second 
Canada and Switzerland export electiicity to neighboiing countries 
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825 SotlRCFS 01 POWIR WDim DlSlRinmiON OI M\MII ACrfRING 
Thotc IS •vvidc-spuMcl niisappiehension as to the pan played In toal and 
watciponc'i in dcteiimning the Itxaiifin of rnaniifat tuniiff Maiiv peo- 
ple suppose that the piismcc of toal 01 nattipnwn, oi at least of 
these togcthei. is the main leason why luanufattining has deieloped 
so rcmaikably in the noitheastein United States and the North Sea 
region They seem to imply that, if ItaU, Rumania, Egspt, Peru, 
or Borneo had been equally well snpjdied, they too nould ha\c be- 
come gu'at eentcis of manufactuiing Tins is by iiti means tine Coal 
—and the same may be said of wateipowei 01 non. 01 of all (Inee 
togethc'i— IS a gtrat help 111 inamifac (uiing, but it is not a tnusr of 
nianufattuiing It does luit deleimine 111 wliuli of the natuial legions 


P£HCUIT/ir,E OF 
DCruriED MEN 
IN INDUSTRY 


USE OF COAL FBOOlfCTIQN PFODOCTfON OF IflON 

PER CAPITA OF COAL ORE PER CAPITA 
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A&26— Tii(lu‘'tiul De\doj)inent Comparetl with Use of 0 )al and ProUuaion of 

Coal aiul Iron 


manufactunng shall be most actne Neiertheless, coal girally in- 
ircasi's the cfficwncy of region's wliuli would uthenvuc stand high in 
manufactuiing It uho helps to deteimine what hinds of indiistt les are 
dominant in spei ml sections of those tegions 

826 We shall discuss this niattei muie fully in the chapter on 
manufactuiiiig, but the pieceding geueial piineiple will be considered 
a little fuithcr hcie Ihe general lelation between coal and manu- 
factuiiiig IS illusttated in A82G The left-hand bais show the per- 
centage of the oeenpied men engaged 111 industry, the middle bars 
show the use of toal pei capita wlien the entire population is taken 
into atromit, those that tome next indicate the toiiespondmg pioduc- 
tion of coal, and the fouidi set shows the production of non oie. 
If coal WTie a {iiimaiy cause of mdusitiahzatioii the bais in the first 



518 


FUELS AND POWER 


thiee columns ought to vaiy in essentially the same way Yet among 
the sixteen countiies wheie mclustiy is most highly developed, Switzer- 
land, which has no coal, has the laigest peiccntage of its men engaged 
in industiy It impoits a small amount of coal, it also uses water- 
powci But Its chief method of making up for lack of coal is to 
manufactme goods that need only a little power Similar reasoning 
applies to non A826 shows no tendency for a large production oE 
non ore to be associated with a high percentage of men engaged nr 
industry. The fact is that, if a nation is piogiessive, it will develop 
Its non 01 es, as well as its coal, if it has any Even if it lacks one or 
both, It will, nevei theless, devise some method of making piogicss 
industiially. 

827 Some figuies as to the amount of powei requiied foi vauous 
pioducts will make the niattei cleai In the United States the cost of 
fuel and powci foi cvety ‘j^i.ooo woith of products amounts to only 
about S5 loi jewehy and shoes, $6 for automobiles, |8 foi watches, 
docks, and punting, $10 for knit goods and fioni, $12 to S'S foi 
electiical machinery, fiiinituie, silk goods, and lubbei goods, and $16 
to $21 foi machine tools, agiicultuial rmplenients, cutleiy, fouuchy 
pioducts, woolen goods, and the more expensive kinds of cotton goods 
On the other hand, it rises to Vio for cheap cotton goods, '{1G5 for 
paper and the products of steel works and rolling mills, 'iji75 to 'jiSo 
foi chemicals and potteiy, over ?ioo for glass-making, $160 lor buck, 
$200 foi cement, and 'iii28o for blast furnaces One fifth to one 
fouith of the expense of making cement 01 pig non goes for fuel. 
The Swiss, being wise people, onginally developed their industiies by 
making watches, clocks, jewehy, silk goods, knit goods, and othei piod- 
ucts that lequiie relatively little coal Then, when electrical develop- 
ment made it possible for thcni to bung cheap power fiom the moun- 
tains to the cities, they took up such woik as the picpaiatioii ol alumi- 
num and the fixation of iiittogen Sweden, Denmaik, ^kustiia, Noi- 
way, and Italy, all of which have vciy limited supplies of coal, also 
specialize in industiies that can get along without much coal foi 
jiorvei, although then choice is somc-what diffei ent fiom that of Suitzci- 
land On the olhei hand, Germany, Great Britain, and Belgium, with 
plenty of coal, go in foi the hcary induslues in which non plays the 
chiet part and coal is highly necessary If they have iron ore, as in 
Gieat Biitain, they use it, if they aie not well supplied, as in Belgium, 
they impoit it 

82S A828 shows a similar condition among the 30 states of the 
United States wheie indusliy is most highly de\ eloped States that 
mure a great deal of coal generally constiuie a great deal also, but they 
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aie f.u fioin being tlit stau*s wlveic nianubu luuiig is must aitivc 
Viiginui, West Viigima, TeuncssLi , ami Alabama fall among the 
lowest 8 states on the left of A8a8, hut aie among the liigliest on the 
light Oil the otliei liaiiel, among the ;{o states that aie most highly 
industiiah^ecl si mine no appietiahle amount of coal jiei eapita. 
8ome of these can indeed get ceial easil) fioiii iicighlmt mg states, Imt 
otlicis Stull as Califoima and I'loiida aic so leniote that coal is expen- 

PERCENTICE ff USE OF COAL PER 

OCCUPIED HEN CAPITA-TONS COAL MINED PEN CAPITA 

IN INDUSTNY U^EO IN INDUNTIIY TONS 
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A828— Relatimi of Iiiilustiial Ile-selopmriit m the Ihiittil St ites to IKe and 
I'meliulion o£ C oal 



si\e If non me weie added to A828, the onl) states iMih a laige pio- 
duetion pci capita tvould be Minnesota, Mulligan, Alabama, and 
WAoming A similar conelition exists m Canaela Most of that coim- 
tn’s coal is mined in Nova Scotia 01 Albeita, but neuhci of those 
pioMnees IS highly developed mdusiiially On the otliei hand, 
£)iiiario, which iiiduclcs the city of Toionto, anti Ouebcc with Mon- 
tical, nunc no coal at all, but lead iii iiulustiy Oruaiio bungs coal 
fiojn the United States, and Montical fiom Nova Seoiia, but both 
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cities aie put to considciable expense in tins respect Yet Ontano 
and Quebec aie fai moie active industnally than Nova Scotia or 
Albeita and then ncai neighbors Newfoundland mines a huge 
amount of non oic pei capita and might get coal cheaply by water 
from Nova Scotia, but its mdustiial development is almost limited to 
papei pulp 

829 Historically the conditions aie similar Since the dawn of 
civilization the legiom of gieatcst iiidusinal activity have alivays been 
those wht'ie civilization in geneial has stood highest All industiies, 
of couise, weie foimeily piiniitivc, but even then the woik of aitisans 
leached us highest level and greatest activity in the most highly civi- 
lized regions such as Egypt, Babylonia, and later Gieece and soiitlieni 
Italy In the Middle Ages, noithein Italy and Spam took the lead 
Then, as the world's culiuie and power migiated faither north with 
man's incieasing contiol over nature, the center moved to Fiance, 
Gciniany, Gieat Britain, the Low Countries, and Scandinavia Befoie 
people learned how to use coal foi smelting non the foiests of ceiiam 
parts of Gieat Biitain became exhausted because cut so freely for this 
puipose Laws were passed to prevent further cutting Befoie the 
invention of the steam engine. Pans was famous as a center of aitistic 
maniifactuies, the Swiss vveic the best clock-makers, the Flemings of 
Belgium were noted foi their linen fabnes, and British cutleiy was 
sold all over the woild Pievious to the nineteenth centuiy the mak- 
ing of woolen goods foi clothing was the most important of all types 
of manufactuiing, oi at least it employed the gieatest number of peo- 
ple It had leachcd a highei stage of dev'elopment in Gieat Biitam 
than anywhcie else before the invention of the steam engine and befoie 
non was used to any apjiieciable extent for machineiy This made 
it possible for England to take the lead in cotton-manufactuiing as 
soon as the cotton gin and power loom were invented The essential 
point IS that befoie cither coal, steam, or non machineiy was used 
the highest development of industiy was found in the same geneial 
section of Euiope as at present, that is, in the Maiine Cyclonic Region 
wheie the climate is especially healthful and stimulating The fact 
that wondciful supplies of coal and iron happen to be present in this 
same legion gicatly intensified this development after the steam engine 
was invented, but did not mateiially altei its geneial location 

830 Nevei tireless, coal did cause a shift in the local distribution 

of manufactuiing as shown by the shading in A and B8go In 1750 
industiial occupations weie most common in the three paits of Eng^ 
land which aie heavily shaded in A830 (1) the rich agiicultmal 

counties ol Norfolk, Suffolk, Essex, and Kent, (a) the southwestern 
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counties noith and south of Riistol. f'j) I.anc.isliue and othci legions 
sunoundtng Licet })ool Rj kjoo, as is evident in RSiio, ni.tmirat tilling 
had Iieconie ulatnelv niMgnifi< aiit in the hist and second of these 
sections On the othei hand, the thud aiea had expanded guatly 
so that It now extends fioni west Yoikslnic in the rioith past lavcijiot)], 
Manchestei, and Shcflield to AVhiitcsteishne, with Bnmitighani as an 
especiall) iinjioitant new ceiitci In adihtion two new nidusttial set- 
lioiis have giown up, one in the fai iioi th in Duihani and the other 
111 the south in 'Wales Eaili of the thiee’ new aieas, nanielv. Dinliam, 
the Biiinuighani aiea, and South Wales, is loiated close lo coalmines 



Thus coal and non have caused a local ccmccritiatiou at industry 
Moioovei, they have enabled iiianufactuiiiig to iii.ike leniaikably 
lapicl piogiess It must be leiiiembeied that most of I'ngLmcl is now 
Inghl) iiulustiiah/ed coiiipaied with tlie woild as a whole, oi W'lth 
the England of 1750 Moicovci, although London is not shown as a 
model n industiial legion in B830, the gootls nianufaetuied hj the 
10,000,000 people vMthm a ladius of ao miles of that plate aie woith 
about one liftli as niutli as all the nianiiCaetiires in England, and moic 
than those of the whole of Spam and old Poland with then mueli 
laigei populations Thus this lamdoii aiea without coal has in- 
cicased us manufaetui es alniost as iiiucli as the legions with coal 
Moicovci, Switzeiland, Massavhusetts, New Yoik, and other plates 
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that are not on coalfields have increased their manufactuiing duimg 
the last century as much as places such as Buraingham, Pennsylvania, 
or the Essen Distiict of Gcimany which aie located diiectly on coal- 
fields, 

831 Wateilme^ and Manufactuniig Wateipowei, like coal and 
iron, greatly helps aleit, active people who have aheady leached a 
high stage of piogiess, but it nevei stimulates backwaid people to any 
appieciable extent Plence the geneial disUibution of manufactur- 
ing thioughout the world has little to do with the potential water- 
power Belgian Congo, the Asiatic pail of the Soviet Republic, Eiench 
Congo, and Biazil, with a total of 42 pei cent of all the woild’s poten- 
tial watcipowci, have practically no hydioelcctiic development Even 
in India, which has long been managed by Great Biitam, only 
per cent of the wateipowei has been developed Among the 25 conn- 
tnes with the greatest potential watei power only 5-the United States, 
Canada, Noiway, Japan, and Fiante-aie among the 16 countries that 
aie most highly mdustnahzcd Such consideiations by no means de- 
tract fiom the impoitance of waterpower In geographic regions which 
aie otherwise fitted for manufactuiing, its piesence is an immense 
help New England illustrates the porrit. Manufacturing began 
theie without any help horn watcrpowei Almost as soon as Euio- 
pcans settled in the United States they began to set up little industiies 
of the primitive type in their own homes Thus when power looms 
were invented New England was leady to seize upon them and set up 
factoiics lull by waterpower This is what almost always happens 
The legions winch aie most advanced aic the ones that seize upon new 
mventiom and theiehy aie enabled to utilize lesouices which werefoi- 
meily wasted The use of these icsouices m luin slimulales juither 
development 



PART XI 


MANUFACTURING 


Chapicr XXX W 

FOUR GREVT T\I»ES ()!• INDUSTRY 

832 The MrxsuRLMFM 01 Imumriai Aciimi\ Althougli agii- 
cullme IS the gicatcst occupaiiun ol the svoild as a ■whole, iiianulac- 
Uiiing is the most niipoitaut indtistiy in hij^lilv tieveloped (oiintiies 
of the cydonic l^pe Siitli tmiiUiK s aic the oms nl Injrhest piodiutis- 
ity not onl) because the) ha\e the most piolitable agiieultuic, but 
because tlie\ also pioduce manufactuied goods most abundantl) It 
15 much moie difficult to measuie industiy than agriculture In meas- 
uiuig agncultuie the mam featmes ate indicated by the yield of a 
relatively small number of pioducts such as wheat, coin, oats, cotton, 
flax, and lubber For most of these, faiily accurate statistics are avail- 
able for all couiuucs except China, Iiaii, Tuikey, Ethiopia, and a few 
rninoi aieas iMoicosei, although the quality \aiies fioin countiy to 
countiy, the dillcicnce between the best and the woist is not cxccs- 
suc Only an expeit can tell, foi example, wlictliei cocoa conies horn 
Ecuador 01 west Afiica With nianufactuies, on the other hand, the 
number of ai tides to be consideicd is cnoimous, tumiiiig into lens of 
thousands Then, too, sudi mdustiul puisuiis as hcmsc-buildiiig, 
painting, piiiiuiig, smelling, and all soils of wuik done by caipenteis, 
masons, pluinbeis, elc'ctiiuans, blatksnmlis, engravets, and so fuiih, 
aic usually classified with manufactuiing Moicovcr the same mate- 
lials die used over and over m dillcient kinds of inamifactuiuig lion 
oie IS smelted in blast furnaces, then lolled into sheets oi diawn into 
bais m lolling mills, next it may be made nuo special shapes in other 
steel mills, aitei that another manufactuiing plant may conveit it into 
some kind of machine Thus the same non may be leckoned as pait 
of the output of fuiii diflciciit lactones Again each special kind of 
manufactuied aiticle usuall) vaiits moie tJiaa tJic pioduib ol agu- 
culmic. The diffeient kinds of watdics, typewiiieis, pens, books, 
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desks, and electnc-light fixtures vary much more than the different 
kinds of lice, bailey, jute, oianges, or grapes 

833 In addition to all this, statistics of manufactuiing are not so 
accuiate and complete as those of agiiculture, mining, or even lumber- 
ing Many countiies publish no data at all as to the kind and value 
of then manufactiiies Among the countiies that publish such data 
theie IS so much divcisity of method that it is very difficult to make 
accurate compaiisons Within the limits of the United States, how- 
evei, we can make accuiate compaiisons by means of several exact 




A833— Woild Map oC Percentage o£ Men Employed m Industrial Pursuits 

ciiteiia such as the total value of manufactuied goods, the value added 
to the law mateiials by manufactuiing, the peicenlage of goods be- 
longing to difleient classes, and the number of people employed in 
making them For the woild as a whole, the most satisfactoiy basis 
yet available foi compaimg indusUial activity is the one used m 
A833, namely, the number of people engaged m industiy Foi this 
theie are fanly good statistics in most countries, although for some, 
such as China, Afghanistan, Iran, and many tvopical regions, it has 
been necessary to use estimates in piepaiing A833 * 

* In their ordinary form statistics as to persons engaged in industry are not 
alwa\s a safe guide Tor e-wainple, according to the ordinaiy tables Mexico appears 
to be moie industiial than Rulgaiia, having 114 per cent of its occupied population 
engaged in industrial pursuits as against 7 9 in Bulgaria This, however, is mis- 
leading, because these percentages are based on totals which include women. In 
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831. W’oRiDwim DisrRim rioN 01 Inkisirv. 'I he (cntial featuics 
of A833 au' two aieas tvlieie mote Hum jo pei cem of the men aie 
engaged in imlustiial jmisuits One of iliese snnonnds ilie Xoith 
Sea and incliules inueh of western Euiope Si\ii/eil.iud and old 
Geiman), ssith pei cent of then men in industis, aie the most 
highl) industiialized of all nations Scotland svith 43 })er cent, and 
England, Belgium, and the Netherlands with 40 follow tloselv The 
United States as a w’hole falls far behind, having 31 pei cent ol its men 
in industiy Sweden, Fiance, Austialia, and Deniiiaik all sinpass it 
Neveithcless, indisidiial states such as Rliode Island with yl'i pti cent, 
Connecticut rp], and Massachusetts pj, aie even inoie higlih inclustnal- 
i/ed than either Swit/ciland 01 C.eiman) Ihese scnithein New 
England states foim the caster n end of a second mam industiial aiea 
in which inoie than 40 pei cent of the men au engaged 111 industi\ 
Hus es-tends westwaid to Chicago and includes loioiito 111 C.uuicla. 
In sue It almost ecpials the Noith Sea aiea ol high uidiistiiali/ation, 
although Its poptiLiUon is fat less Fioin both ol these aieas the pet- 
centage of men employed m mdustiy decieases giadiialls oiitwaid, 
but the southwaid decline m the United States is hiokeii not only by 
the eottoii lactones of the South, but also by the fact that even Floiida 
and Louisiana, which have few cotton factoiics, have iiioie than so 
pet cent of their men engaged in industry. 

835 A833 shows also several minor aieas wlicic the percentage 
of men engaged in industry rises to 20 or in most plates 30 per cent. 
Notice how symnretiically the mdustnal aieas aie located. They usu- 
ally he on the east and west sides of the continents in middle latitudes 
Western Einope on a laige scale balances Japan on a small stale. 
The Japanese aiea is beginning to spiead into China, but even in 
Japan the highly inilustiialutd section compiises only a nairow 
coastal belt fioin Tokyo and Yokohama thunigh Nagoya to Osaka and 
Kobe In North Ameiica the aiea fiom New England to the Missis- 

Dulgaiia piacticall) all the women cm the hums ,uc retnnlcd as agiicultiiial workers, 
wheic.is in Mexico onl) a tew are thus icioiilccl lee actuallv itie Me\u in woniin 
help a great deal in the fields Lvcii if they did not. we shonlcl get a bettei coin- 
patison 1)V taking only the men, for the best available nicisiue ol the degite to 
which a country depends on industrial puistiits is the jiciccntage ot families which 
depend on such pursuits for a living Reckoned in this wav, llulganas [lei tentage 
IS 123, while that of Mexico is g i Even this gives onlv an appioxinution to the 
truth, for m Bulgaria many men who arc reckoned as farmtis spend much of 
their spare tune m making knives, cloth, wooden aiticles, and othci small manu- 
factured goods at home, while in Mexico this is comparatively laie Nevertheless, 
the peiceiitage of the occupied men who aic engaged in mdustnal pursuits is the 
best available measure of the degree to which a country depends uiiun industiy. 
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sipi:ii IS balanced by the Pacific area fiom British Columbia to Cali- 
foinia As times goes on, the Pacific aica will doubtless become moie 
and moic like the two mam manufactming legions The state of 
Washington ahcady has 30 per cent of its men engaged in industry, 
and the coastal paiLs of Oiegon and California use to that level Utah 
IS a minor outhei of the Pacific industiial aiea 

836 In South America the region aiound Buenos Aires and Monte- 
video stands opposite the one aiound Santiago and Valpaiaiso in 
Chile Aigcntina, Uiuguay, and Chile aie still mainly agiicultmal, 
but the moie they piospei, the gieatei becomes the industiial jiopula- 
tion in the gieat cities Neaiei the equator the growth of indiistiy on 
the lelativdy cool plateau at Sao Paulo joins with a niimbei of 
factoiics at Rio de Janeiio in piodiicmg an outliei of the eastern 
South Amciican industiial aiea Even in Australasia the states of 
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A837— Approximate Use oC Pouer in Manufacluuii!; Powei derived fiom water 
or oil IS expicsscd in terms o£ coal 

Vicioiia and New South Wales, together with New Zealand, balance 
West Austialia, with the Adelaide section of South Australia tucked in 
between Austialia is even moie industrialized than our Pacific Coast 
In Victoiia no less than 35 per cent of the men aie engaged in industry, 
chiefly aiound Meibom iie, while in New South Wales (aiound Sydney), 
South Australia (Adelaide), and New Zealand (Auckland and Wel- 
lington) the peicentage uses above 30 Even Brisbane in Queensland 
is inodeiately mdustiializcd In Afiica the continent ends in such a 
low latitude that the moderately mdustiialized aiea in the Union 
of South Africa is the only one that has developed In many ivays 
the Austiahan and South Ameiican industiial areas resemble one aii- 
othei, just as do those of the eastern United States and westein Euiope 
A little inanufactiiimg is earned on heie and thcic in other regions 
such as India, but it is of relatively slight importance 

837 The oveiwhelming bulk of the woild’s manufactuimg is ear- 
ned on in the heavily shaded aieas of A833, especially the two largest 
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One wa\ o[ judging the amount of manuf.u tinnit; is 1 )\ nuans of the 
pim-ci «iij»lo\c'd 'fills IS inaiiilj dcnvul Innn (<mI. hut tvalci janver 
and jictiolouin must also be tonsideud 'I lu sc (.ui he t\jiu%',td in 
tiims of the amount of loal nceiUtl to juodiuf the uiic aniouni of 
{louei On tins basts the appioximaie industiial actniis in the vaii- 
ous aieas wheic at least 20 pei tent of the men aie engagtd in iiulustiy 
IS slunvii in A837 The impoitanee of the Nnitli Sea legion and the 
United States is so in envhelining as to iilliI no Lonniiint. IV’lun 
we analyze industiies actoiding to then toinplevitv and the digue of 
skill uijtmed in them, the outstanding nnpnitame ot these adv.nutd 
aieas heenmes c\en gieatei 

838 I'ouR T si‘i s 01 M vNiii voiURiNt. I Till- Ptiituli.'r Tyfie In- 
dustiial atUMtics fall into four gieat tvjies— jiuinitive, snujile, loni- 
iiiuiiilv, and comjilex I’uminse nulustius aie those wluih aie laiiiiil 
on h\ hand, geiuially in jieojile’s homes and without the use of powei 
Ileie ate some uiodein illusitaiions the making ol hows and aiiows 
In Indians the dad) giindnig ot giaiii in hand nulls hv luuuluds ol 
millions ot jienjile m Cliina, Iiuha, Iian, and 'Iuike>, the making 
of to)s tioni wood in Swiss lioincs, the iiiaking ol late In W'omen as 
then watch the llutks and heids in cential liame. the weaviiigot linen 
at home 111 Poland, the making ot Tmkish lugs, the eanning ot jieaehes 
01 bluebeines in oui ow’ii kitdicns, diessniakmg. sewing, and knitting, 
the making of pajitr dolls, kites, 01 whistles by ehildien, oulinaiy 
tonkmg, wliidi is, of couisc, a kind of manufactuiing Sueli indus- 
tiies in one foiiii 01 anothei aie hmnd eseiswlieie tiom the lowest 
sayages upwaitl As people use in the stale of eivih/ation the lelatne 
impuitanie tif piimitive industiies steadily dimmishes Among say- 
ages the) sujipl) the only kinds of homemade luanufaLtui ed goods, 
among highly atlyanced inban jieople yvbo liye m ajiaitnimit houses 
and take then meals in lestauiauts they bate (hvindled to mete 
pastimes Neyeithtless, 111 oui day they ate still highly inijioitant 
in the foini ot lookmg, seyvnig, anti yvashing, but then jnoducts laiely 
go outside the home 

831) II TJh Simple Type Simple industiies lesemble mau) pumi- 
tne industiies, but aie caiiietl on 111 faetoiies and b) means ot powei 
instead of in homes yvithout poyyei Thev aie designed to letlute the 
yyeiglit 01 bulk of layv inateiials, 01 to make it possible to pieseiye 
01 tianspoit them casil) Then gtiieial pin pose is to piejsai e piutliu ts 
foi use in othei industiies, yvliuli in imn put them into shajie for 
final tonsumptiou Old-fasluoned flour-gniiding, loi example, not 
only takes out the oily gtiiu, or little jdam, ydnch temis to betorne 
lanud, but also remoyes the luaii. Iluis the keeping tpialuics 



528 


FOUR GREAT TYPES OF INDUSTRY 


are improved, the weight to be tiansported is i educed, and the piod- 
uct IS made ready foi the next manufactuiing pioccss, namely baking. 
Other examples of simple industries aie the sawing of wood into lum- 
bei, 01 its Lonveision into paper pulp, the smelting of ores, the grind- 
ing and heating of lane and cement, the canning of fiuits, vegetables, 
and fisli in factories, the woik of slaughteiing and meat-packing, the 
tanning of hides, the ginning of cotton and the exit action of cotton- 
seed oil As a rule these occupations aie earned on close to the places 
where the oiiginal pioducts aic pioduced The main exceptions are 
ores that aie sometimes smelted at the mines and sometimes earned to 
supplies of coal, as in the case of non, petiolciim which goes to lefin- 
eiies in pipes oi ships, and mateiials such as hides oi wool that can be 
kept a long time in then oiigmal state and lose little weight in the 
piocess of manufactiiie Anothei notewoithy feature of simple indiis- 
tiics IS that as a lule few oi no othci law materials aie needed in Older 
to prepaie them Thus a llom mill needs no raw mateiial except 
wheat, a cotton gin needs only cotton, and a sawmill only logs Even 
when otliei law mateiials aie requned, they aie usually cither flavor- 
ings oi pieseivatives, such as the salt used in meat-packing, chemicals 
such as aie employed in tanning, oi fluxes which do not foim pait of 
the finished pioduct, like the limestone used in smelting non 

840. Ill The Community Type Community indiistiies are those 
which arc needed locally m oidei to keep the community going Every 
cuihzed community wants its own newspapeis and local pimtmg 
plants It also wants bakeiies, and plants to supply it with ice, ice 
cream, gas, electiicity, and telephone service It needs non foundiies, 
raihoad lepaii shops, and garages within easy leacli Then, too, it 
must have caipcnteis, plumbers, masons, electiicians, and all the other 
kinds of woikeis who build new stiuctuies and icjiair old ones Not 
all of these aie required in evciy small town, but no civilized commu- 
nity can get along unless practically all aie within easy leacli Nobody 
in Panama wants to depend on New Yoik for daily newspapers, biead, 
ice cream, lailroad lepans, or the setting of new panes of glass Even 
though a community makes nothing at all in the way of goods to be 
sent away for sale, it must have a considerable numbei of people en- 
gaged in community industiies. 

841 IV The Complex Type The lemainmg industiies belong 
to the complex type They aie complex m their methods both of 
manufactuie and of distribution Ileie aie their outstanding quali- 
ties (1) in gencial they employ complex machineiy, (3) they usually 
combine two oi inoie kinds of law maieiial, foi even a steel machine 
may have biass cups, wooden handles, 01 glass dials, (3) the puipose 
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in manufacuuing is not to jiu-st'nc tlio nnUtiials oi make llicm cas\ 
foi tianspoitdtion, but to iit them foi some special use, most of them 
piodute goods foi the ultunatc tonsumei, that is, the peisoii who 
linally uses them, and in so doing ultimately destioss them oi tlnows 
them awas Stuh goods aie not designed foi piiieh local use, but 
fot sale m manj plates Aftei leathet has gone tlnough the simple 
inanufactui mg pioeess of tanning, some of it mav be sold to tobbleis 
who wall use it in the eonununit) industn ol itsolmg the shoes eif the 
people who h\e neaiby A laigei pait will go to tomples. mtlustiies to 
be made into belts, suiteasts, snaps, and espeiiall) Iioots and shoes 
'llieie It IS combined with metal, cloth, wood, oil. iiibhei, and otliei 
law' materials to piodute finished piodutls le.ul) loi the ulumate 
Lonsumei Some of these pioducts imiy, of tomse, he sold lot alls, hut 
tlu‘ gieatei jiait ate stdd in widely st.iueitd inaikeis Inni, aitei the 
simple piotess of smelling in a blast Inmate, nsnalb goes ilnougli an 
mteimediate oi senn-simple piotess of being lolled into shetis, bais, 
plates, and lods m steel w’oiks and lolhng nulls 'I lust senn-Iinal 
pinduLls ina\ go to lailioad lepaii shops, blaiksimth shops, and ga- 
lages to be used m tomiminity ludusiiies C)i they nmy go to fai tones 
wheie niaehmeiy, sciew's, antomohiles, locomotives, oi stoves ate made 
Theie they enlei into the totn|>le\ imlustiics and aie piepaiecl ioi the 
faetoiv, house, oi tianspoitation system wheie the linal piocluet is 
ultiinatel) tonsumed in the sense of being woin out. 

8j[ 2 DisiRiiti tio\ or liiL Four Tvpis oi M vNur vcturing I 
Dislnhution of Piiinitivc ItulwlttfS Each of the foin types of nulus- 
tiies has ns own distinctive geogtaphital chstiibulion A map of 
piimiuve industiies is almost the opposite of which shows the 

distiilnuion of the othei thiee tyjies cornbiutcl In centtal .ksia, for 
example, theie is little inamifac lining oi the thiee higliei types In 
the villages and among the iiomacls, hovvcvei, many people still make 
then own clothing, bedding, and even tents out of the wool of then 
sheep goats, camels, oi yaks Some of them make then own saddles 
out of wood and leathei wliieli thev themselves have tanned, while 
then saddlebags and eontaineis foi nnlk aie made of the skins of 
then own animals Even in the towns of western and ceiUial Asia 
a multitude of people spin wool in then spate moments, make lugs, 
felts, and even cloth at home, slaughtei animals foi meat, and huild 
then own hovises out ol diiecl mud with a little longh wood The 
lelative impoitanee of piimitive iiulusiiies .is a factor in human life 
IS at a maxunum among puimtive people like the Anstiahan aboiigines 
who sometimes make aiiowheads out of the glass of old bottles instead 
of the Hint that W'as foinieily employed It falls to a inmimnm among 
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the (Iwcllcis in the gieat cities of the United States and western Eu- 
lope Nevertheless, piuniuve and baibaious people have such poor 
tools, and usually woik so slowly and spasmodically, that the actual 
2iioduction by means of pumilive industues is gieatest in faiily active 
but lathei jioor civilized countiies such as Bulgaiia 

843 II Dislnbution of Simple Indnshtes In studying the le- 
maming types of manufactining, we can illusuate the mam principles 
by means of maps based on the exact statistics of the United States, 
even though no accuiatc maps of the woild, 01 even of Euiopc, aie 
now possible. A843 shows that among the nonagiicultiiial woikeis 
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of southein New England only a small ^^eicentage ate engaged 111 
simple nianufactuiing A few sawmills, some biickyards, and some 
wotks w'heie maible and giamte ate sha^icd into blocks, 01 wheie con- 
ciete, cement, and paving materials aie prepaied, almost complete the 
list New Yoik, too, stands low in spue of some flour-milling, can- 
ning, buck-making, slaughtering, tanning, and woik in stone, cement, 
lumbei, and ^mlpwood Pennsylvania rises somewhat higher on ac- 
count of Its blast furnaces, cement woiks, biickyaids, coke ovens, 
slaughteiing, tanning, and stonewoik Ohio, Indiana, Illinois, Mis- 
soni 1, and Iowa lank about like Pennsylvania with 3 to 5 out of eveiy 
100 nonagucultuial woikeis engaged 111 simjile industues As one goes 
westwaid, how'ever, agricultuial jnoducts such as butter, cheese, corn 
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syiup, canned vegetables, slaughtci-lutuse piocbnts. and llnm giadu- 
all) lepLue luiiibci and [nodutts of stone, <la), and non Ncvcithe- 
less, ni a belt fioiii soiuhein New England to C.liiiago the simple 
iiuliistiies aie iclaiivcl) unimportant, haitliei noiih iii iioitliein 
New England, Mulligan, and Wistonsin, the pieseiue of Iniiihei, to- 
gelliei with canning and the making of bnttei and clicesc-, i.nsc the 
peuentage engaged in siuh industiies 0\ci the line in Can.ula theie 
IS a still gieatei incteasc lo the south tlieie is also a i.ipid intitase 
until S ) pel cent is leaehcd ni Florida and i() a in Mississippi dins 
IS due paitl) to canning, to the making of cotiousccd oil and cake, 
and to the piepaiation of peanuts, pecans, and sugai In some states, 
esj)eci,ill) Louisiana, Oklahoma, and d’e\as, it is also due [laitl) to 
pen oleum lehning But the gicatest factoi almost eveiywheie is luin- 
beiiiig and the piepaiation of tuipentinc and losin 

8)1 In the wcstcin half of the United States, aside fioni the 
Dakotas, theie is also an iiuicase m the peuentage ol men engaged 
111 simple raanidaetiuing In the Rock) Mountain ami PLiieau states 
this IS due laigely to the smelting of oies On tin Ihuilu Coast the 
tanning industiy accounts in pait foi a still gicatei use, but peiioleuni- 
lelining is important in Cahfoima Lumbeiing plavs a gicat pait 
eveiywheie, and causes \V’'ashington, with i-iC pci cent, to suipass all 
other states except Mississippi in the proportion of its iionagiicultuial 
jioptilation engaged in simple industiies. 

8)5 This )nttuie of the chsiiibution of 5im)ilc industiies will give 
a wujiig impiession unless we coiieet it by ennsideiing the amount 
of simple inanufaetuiing )iei sepiaic mile as well as in piopoition to 
the population The fat t that Massachusetts has the lightest shading 
in A8)5 eleiLS not mean that the state fails to cxjiloit its lesomccs, 
hut lathei that it has a dense population. -VS.)r, shows that in piupoi- 
tiun to Its area it lanks second only to New Jeisey. Slone-woikmg, 
hiiek-makiiig, )jlamng-niills, and the like cm)>loy a good many men 
in pio))oilitjn to the aiea, NeW Jeisey fai uutianks all othci slates 
because it bungs from elsewhcic such quaiumes of etude )jenoIeum, 
hides, and cue, hut even if it weic limited to sinqile mdustucs based 
on Its own )jioduets, us cement, bricks, and othei cornmoclitics would 
still )nit It close to the top. The ncighboimg states and those diiectly 
west as fat as Illinois, by reason of their coal, clay, and agucultuial 
ynoducts, have at least one man in simple mdustucs ioi eveiy squaie 
mile of aica Elsewhere the percentages decline in faiily close hai- 
mony with the density of the population, except in the lumbeiing 
aieas of the Southeast and Noithwest. Eiom siuJi facts we infer that 
all paits of ilie country are faiily active in exploiting tlieir natural 
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resources and in basing simple industries upon them Wherever there 
aie many people nearly all the available lesouices are being diawn 
upon so fai as they aie needed In legions such as the Dakotas there 
aie few people and only scanty or remote supplies of good stone^ 
cement, clay, lumber, and fish for canning Naturally the simple 
industries are not well developed In southern New England and 
New York the lesouices aie not large and many of them have been 
more oi less exhausted, but the population is so dense that they aie 
very fully exploited Ncveitheless, tins exploitation needs only a 
small peicentage of the woikeis In the South and West the resouices 
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of lumbei, agiicultuie, peti oleum, and other pioducts are so abundant 
and the people m some places so few that a laige peicentage of the 
workers is needed in simple industiies, even though the natural re- 
sources aie not so completely utilized as in the East 

846 In the woild as a whole tlie same general situation prevails 
Because of their coal, iron, fish, and intensive agriculture, fairly high 
peicentages of the workeis in England, Belgium, and Geimany aie 
engaged in simple manufactuiing The same is true in Norway and 
Sweden because of their lumbering, fishing, and dairying On the 
other hand. Fiance, Holland, Scotland, not them Italy, and especially 
Switzerland, although ranking high as industiial nations, have only a 
small percentage of their men in simple industiies, they devote most 
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of then attention it) othei kinds Fiom all this it is ctulcnt that, 
although the location of natuial icsnuucs lias a decided efiect upon 
inanufac lining, it is only a ininoi facten in deteiinuiiiig ivliere the 
thief manufattuiing regions shall be located. 

8 17 As one goes away ftoni the mam centcis of manufattuiing, 
the lelatne impoitanre of simple manufac tilling incieases, even 
though the attual amount pci si|uaie mile ina) deciease. In India 
almost the only laige-scalc tomplex maiiulat tilling is the weaiing of 
coaise totiun cloth, and that is one of the sinqikst kinds helongiiig to 
this giciup A siiniLu ceinchiion pievails in China, wheie the cotton 
mclnstis has esMhhshetl itself aionncl Shanghai ITp the Yangtsc 
Rivt'i at Ilankc w theie aie non sunks whith au often heialilccl as 
the btgnmmg of a gieat mdusliial tltveloiiment 'lliis may be so, 
blit thus fai these fat tones bate been mainly blast Im nates uith lela- 
ti\ely lew lolhiig mills and pianitalh uoilung in the ually tomple's. 
non iiitUistiies Even m f.ipan, aside fiom the gie.it cotton and silk 
mills, winch aftei all ate lelatuely simple, most ol the m.inul.u tiuing 
toiisisls of simple opeianons such as piepaiing i.iw silk, coiton yam, 
bean oil, anti trutle toppei In iiopical touiitiits like Bia/il, Vene- 
zuela, Java, and most paits ol Aliita the guatei pait of the small 
amount of modem manufaetuinig now tanud on takes the simplest 
foims extiacting oil fiom palm nuts oi totoniits, m.ikmg law siigai, 
shelling peanuts, and Lining tolfce, cacao, and iiibbci In leading 
accounts of the mdnstiies of a country it is necessaiy to have a tine 
idea of liow laigcly they ate of these simjile kinds It may safely be 
said that outside the two hcaviei tvpes of shading m the map of 
thmaLit efficiency (A537) simple indnstiies completely outshatlow those 
of the tomplex type 

848 III Dislnbutwn of Covivnmity ln(lust)tis ASjS, showing 
the peicentage of the nonagiuultuial woikcis engaged in conimumty 
mclnstnes, is cpnie diltcient lioni ASjg, showing simple indnstiies 
Heie we fiiiil a loiisideiahle degiee of nmloiniity all over tlie ITnited 
Stales "Iheie is, to he sine, a lelauvely high snip atmss the couiitiy 
fiom scmihein New England and New Jeisey to Caliloima, but the 
highest petcentage, 178 111 Connecticut, is only aijl times as gieat as 
the smallest, 72 m South Caiolma Moieovei, all except 4 states 
have peicentages of 10 to 16 This is cpite different fiom the map of 
simple indnstiies, wheie the laigcst peicentage (Mississiiipi) is 81 
tunes the smallest (Nevada) It shows that in a civilized country like 
the United States all paits employ neaily the same piopoition of their 
nonagiicnltural w'oikeis to keep up the oidiiiaiy actixities of bakeries, 
printing plants, plamng-inills. lepaii shops, gaiages, and the like 
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A848— Peicentage of NonagricuUural Workeis m the United States Engaged m 
Community Industries. 



A849— Percentage of Nonagiiciiltunl Workers m the United States Engaged in 

Complex Industries 



DISTRIBUTION OF lYPTS OF M 'iNITACTURINO 

8^9 IV Bistyilmlion oj Complex IndmUic^. In A8 jg the geneial 
distribution ol complex industries piescnts certain features like the 
maps of hcaltli (B 51 o)i yield of milk per cow (A1J.3), yield of eggs per 
hen (A431), and immbei of peisons per automobile (ksfio) The 
contiasts, howcscr, between the East and the West, and even between 
the North and the South, are greatly accentuated This means that 
an astonishingly large part of the United States takes piactically no 
share in making the complex kinds of goods that ate the most distinc- 
tive element in modern manufactuiing The Pacific Coast does a 
little such manufactuiing, the mountain states and those of the plains 
as far east as Iowa do only a negligible amount, even when we make 
allowance foi then scanty population. The South likewise docs rela- 
tively little except for cotton-manufacturing It is interesting, how- 
evei, to note that among all the types of complex manufacturing the 
spinning of tin cad and the weaving of cloth are almost the simplest 
When the spindles and looms have once been set up, they run a long 
time witli practically no alteration and with no care aside from ordi- 
nary upkeep The more complex pioccsses winch are needed to make 
the cloth ready for the fintil consumer are not carried on m the South 
to anything like so gteat a degree as in the North. The cloth must 
be dyed, bleached, cut into shape, and sewed to make clothing, bed- 
ding, awnings, and a host of other products Foi these purposes much 
of the southern cloth is cariied north Thus the cotton industry of 
the South, like the steel w'orks and rolling nulls of both North and 
South, IS a semi-simple industry This merely accentuates a fact which 
would stand out far more clearly if A8J9 were based on all workers, 
and not meicly on non-agricultural woikers That fact is that the 
complex industries are mainly developed in the northeastern United 
States Thcie the most highly industriahred state, Rhode Island, has 
157 u oI its non-agricultural men engaged m such industries, and Con- 
necticut has 38"', 

850 Outside of the ITnitcd .States a similar condition prevails. 
Practically all the complex manufactured goods are made within 
the limits of the aiea where at least 40 jier cent of the men are engaged 
in nidus trial pin suits as shown in A833. Even in the southern half 
of France, and in Italy outside the Po Valley, the manufacturing is 
mainly of the simple and community types Australia does a little 
complex manufacturing, and there are the beginnings of this kind 
m the five gieat South American cities of Santiago, Buenos Aires, 
Montevideo, Sao Paulo, and Rio dc Janeiro All this, however, is on 
so small a scale that these countries supply only a minor fraction of 
their own needs for machinery, tools, motor vehicles, clocks, chemicals. 
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and even shoes and clothing Moreovei, many of the factoiies foi 
this soit of woik aie biandies of those within the two main aieas of 
complex manufacturing, oi else aie lun by people from those aieas 
Thus It appeals that complex manufactming, moie than almost any 
otliei occupation, is largely limited to a few highly progressive areas, 
where temperature, humidity, and changes of weather due to cyclonic 
disturbances give the greatest efficiency, best health, and greatest sur- 
plus energy Latei we shall see how stiictly ceitam types of maiiu- 
factuung aie limited to these aieas Wc shall also sec that, as a type 
of manufacturing becomes simplified into a mere matter of routine, it 
tends to spread from the areas of highest efficiency into those which are 
not quite so stimulating This is notably tiue of the cotton industry, 
not only in the southein United States, but also m Japan, and even 
m India, Mexico, and Biazil 

851 Economic Factors in hie Geography of Manufacturing. 
Manufactuimg industiies thrive and grow gieat only if they have 
skilled and cnergeiic manageis, an abundant and capable laboi sup- 
ply, sufficient capital, good markets, and ready access to raw mate- 
rials All five of these factois tend to go togethei, although the labor 
supply and raw materials behave somewhat differently horn the 
others Skill and eneigy among both manageis and hand woikeis 
aie the gicatest though not the only factois in piovidmg capital on 
the one hand and maikets on the other Whcie these qualities aie 
present, a countiy shows a stiong tendency to pioduce abundant goods 
of high quality and gieat variety. It also tends to acquire wealth 
which can be used as capital for fuither industries Moreover, it 
has money to spend so that it provides a good market This combina- 
tion of good woikeis, good savers, and good spenders is most stiongly 
developed m the cyclonic regions, including those which have cyclonic 
disturbances dming the winter Where people aie good at woiking, 
saving, and spending, the population is almost ceitain to become fauly 
dense in piopoition to the agricultural lesources Hence a good laboi 
supply is available Where such a laboi supply is present, together 
with favorable conditions of working, saving, and spending, raw 
mateiials aie almost mvaiiably available They may not be pro- 
duced j list there, but ti ansportation facilities are sure to be developed 
so that It IS comparatively easy to bring them from a distance Never- 
theless, an unused labor supply, or raw materials in a region with little 
manufacturing, often attract industries and lead to considerable shift- 
ing of their geographical location Moreovei, within the general areas 
whuh are favorable for manufacturing there are great local differences 
in the degree to which places are right for factories 
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8r,2 The United States illustrates those pnntiples In geneial the 
entire Continental Cvelonic pouion fPlate 1 ) is one of the best 
places foi inanufactuung Neveithcless, a location near a haiboi on 
the eastern coast is unusually dcsnable, and was especially so befoie 
laihoads and inotoi \ eludes became common A centiny ago a loea- 
tion theie put a factoiy close to the best available Aineiicaii nuiiket 
It made it easy to bung lavv matenals fioin ovciseas, and to leplentsh 
the laboi supply by means of nmnigiants fiom Em ope Tt also made 
It easy to get capital Tiadc and industiy had alicacly made the 
Noiih Atlantic cities the wealthiest pait of the countiy. Heme local 
capital was availalile to stait fac tones dims mans ecnnoniic and 
gcogiaphic fattens c'ombined to give manufacturing an eaily and pios- 
peious Stan in the noitheastein United States 

853 As time went on, these catly geogiajilm advantages became 
1 datively less inipoitant 7 he population expanded wcstvvaul into 
legions which fioin the stancljxniit of agiiLidune and ot the two most 
inipoitant nuneials— coal and non— have gieaiei advantages tlian the 
eastern coast Those new legions could not get laboi and lavv mate- 
nals fiom acioss the ocean so easily as could the coastal cities, noi 
weie they so well located to seive the laigest maikct Nevenlieless, 
the cncigy of then people and then favoiable geogiapluc conditions 
soon caused them to have gicat buying power and to pi ovule a large 
and piofitable maiket of then own Such advantages, as well as the 
nieie fact that people moved west, enabled the nioie favored inland 
sections along the Great Lakes and the upper Mississipin to build up 
industiies many of winch surpass those of the East Some of these 
industncs. such as flour-nulling and the making of harvesting nia- 
dimery, use local pioduets or supply local needs Others such as 
the motor industry find then raw materials and their markets all 
ovei the country and all over the world 

851 Sr AGE or Civil I/ATION AND TyPE OI MaNUI ACrURING It IS 
not to be expeciecl that a new countiy will have cither so inucli 
01 the same kind of iiianufactining as an old countiy We have 
alieady seen that simple inclustiics tend to be dominant as long as a 
region has a relatively sparse population and large resources These 
conditions long prevailed in Cahfoinia, Oiegon, 3 Washington, and 
British Columbia In due time, however, this region, especially us 
cooler parts, will probably resemble New England, Switzerland, and 
central Sweden in being highly industrialized, and in having a large 
part of Its population engaged m the lighter types of complex industry 
New Zealand and southeastern Australia show stiong tendencies m 
this same direction, as do Buenos Aires, Montevideo, and Sao Paulo to 
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' a mcli ildff exteiiL Ean CaBada is farilier along, kt lo 
iiicais liill| developed Souili central (Me also gives siikr po^ 
lilt as a liie ol die iite lace it is still too new to have devclom 
gieatlf Industiiallf, India, Clnna, Kiissia, and |apan ate also lelj. 
tivel| jeif In view ol tlie natural legions in wlicli tlief lie and o! 
tlie ackeveinti ol then people tliis In, it is scarcely to k eapeciei 
that even Japan and taa ill iival tlie regions iere mannlacioi. 
mg is already highly developed Neveitheless, iie may confidently 
expect a coisideiahle gtovvl in mannlactiiiing, i( only to supply 
then om needs As various types of manulactunng hecome highly 
staudariiied and theielore easy, i may expect them to spiead to 
legions that are less advanced industrially, 
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855 Factors in thi. Distribution or Inuusprils The geogiaplu- 
tal location of an indnsti) almost inv.niabl'y depends npon the com- 
bined effect of seceial diveise Lictois Some faitois deteiniine the 
cjeneial legion, and otlieis the cvati spot within the legion. In a 
hioad \va) the conditions that deieiiiiiiic the geneial location belong 
to tlnee gionps A geogiaphical gioup includes (1) law inateiials 
deuced fioin iiclcl, foiest, mine, 01 ocean, (2) tuels and olhei souiies 
of powci, (3) climate, and (j) the dcgiee to whuh cvatciways and 
the lelief of the eaith’s suiface facilitate tianspoitation A setond 
gtoup consists of economic lactois such as (y) niaikcts, (ti) supplies 
of laboi and capital, (7) competition with othei indiistiies, and (8) 
the advantages of an eaily stait, acqiiiied skill, and piestige Iinally 
a gioiip of human chaiacteiistics includes (9) the ability, cneigy, and 
activity of the people, and (10) their stage of cultuial development 
The last of these sums up a laige pait of the influence of most of the 
othcis Thus manufactm mg, like progiess in general, reaches its 
highest develoimicnt 111 the cyclonic types of climate, wheie human 
cneigy is especially high. Nevertheless, even m noithwestern Europe 
and the noitliein United States, which ate especially desirable climati- 
cally, theie aie gieat differences fiom place to place because of othei 
factois In the following pages vve shall discuss some of these factois 
and desctibe examples that illustiate them The leader, however, 
must constantly lemember that tliQ distribution of an industry never 
depends wholly on a single factoi. In fact it usually depends upon 
the combined effect of so many that a leally complete desciiptioii is 
almost impossible Therefore, even though an industry is taken in 
the following pages as an illusUation of the effect of only one factor, 
the leader will do well to ask himself what other factois aie also at 
vvoik 

85G Raw Materials Among the many factors vv'hich determine 
where an industry shall be located the distribution of raw materials 
IS one of the most obvious This is especially tine in the simple indus- 
tries A85G, for example, shows the distribution of five simple types 
of manufactuung whose location depends laigely upon that of their 

S 39 
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law materials * Cane sugar is Uie most shaiply localized of the five. 
It IS manufactuied only in southern Louisiana wheie a distiict west 
of New Oilcans employs an aveiage of about 4,300 wage-earneis when 
all 13 months aie taken togethei The cane-sugar mdustiy is localized 
heie because this is the only pait of the United States where the com- 
bined conditions of tempeiature, lainfall, and lelief make it worth 
while to laise sugar cane Inasmuch as the law matenal (the cane 
as It comes fioin the fields) weighs fai 11101 e than the sugar made fiom 
It, and has only slight value aftei the sap has been squeezed out, 
sound business policy lequiics that it be tiansported as little as pos- 



A856— Wage Earners Engaged m Manufacturing Agncultiiial Products, 1937 
Where the number is less than looo the following symbols are used 
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sible Hence mills for the manufactuie of law sugar aie almost m- 
vaiiably located close to the cane fields This kind of simple mdustiy 
IS by fai the laigcst type of manufactuiing m Cuba and the othei 
West Indies, and occupies a iclatively laige place in Java, India, Brazil, 
and the lowlands of Peiu 

857 North of the cane-sugar mdustiy in A856, factoiies for con- 
veiting cottonseed into oil, cake, and meal aie located in a belt extend- 
ing across the United States This mdustiy is developed only in 

* The circles in this mail and in otheis like it are all on the same scale They 
are pioiioiliona! to the number of nagc earners when all 13 months of the year are 
averaged together 
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cotton-1 aising states, especially fiom Geoigia to Texas Aftei an 
inteiiuption m the western two thuds of Texas it levucs iii waiin 
iiiigated tiacts faithci west, especially those wateicd b\ the Rio f.iaiide 
in New Mexico and Texas, and the Coloiado Rivei m Ancona and 
the Impciial Valley rjf southern Califoinia Nouh of the westciii 
pait of the belt wheie cottonseed industiies pievail lit s a laige aiea 
in which beet sugai is inanufactuied The location of this depends 
on the piescnce of a lelatively cool but ncveilhcless laiil^ suiiii) cli- 
mate w’lieic sugai beets glow well with the help ot the naiutal lani- 
fall oi of 11 ligation California and Cohn ado aie the leadcis, but 
Mithigan also stands high 

8y8 CoMi’iiiiioN ilie most eeiitially located industiy of ASr,!!, 
namely, the niamifactuie of eoin piodiuis (s\uip, sugai, oil, and 
stauh) IS gieatly limited by coinpclitioii with oihei industiies and 
law maieiials About half of the coin-piodut ts mdustis is conien- 
tiatcd in Illinois, and the icst in the ncighboiiiig jiaiis nl the Com 
Belt The location of the indusliy is ohsiousl) detci mined by that 
ot the law matcuals One wondeis, liowesei, why coin pioducts aie 
not maiiufactuicd iiioie widely m the tweiit) oi moie oilici states 
that laise a good deal ot com One would think that the East and 
South might piofitably engage in tins mdustiy 'Ihesc sections pio- 
vide a maiket compaiable to that of the Com Belt, and the law mate- 
iial tan easil) be laised m abundance In oidci to undei stand the 
niattei, it is necessaty to take amount not only of maikets, but of 
othei factois as well One such factoi is compctiuoii with other indus- 
tiies and pioducts ^\^e base alieady seen that in the East (oui is 
laigely dnven olt the faims by competition with daiiy piodiuts and 
liigh-piitecl ciops such as \egctables dhe low' jiiitcs svlnch facioiies 
can pay foi the cornstalks and giam do not make it svoiili while foi 
the faimeis to plant cornfields Theiefoie no law inateiial is asail- 
able, esen though a laige sujiply might easily he laiscd In the South, 
similai competition aiises tioiii tobacco and cotton In the past it has 
paid so well to laise these ciops that in many sections the laimeis have 
not even raised enough coin to feed then own animals Natuially, 
then, theic has been no cheap siuplus to attract capital and stumilaie 
the manufactuie of com pioducts 

859 One of the iiiteiesuiig points about ASyb is that the five 
types of inanufactuiing tlieie shown oveilap veiy little, even though 
all aie based on agiicultuial pioducts In most states theie is only 
one ol these industiies, and in only two states, Louisiana and Ohio, 
is theie a significant development of tliiee Even m these two states 
the law matcuals come in geueial lioni dilleient secuoiis. In Louisi- 
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ana^ sugai cane is raised south of the cotton distiicts, while the tobacco 
manufactui ed theie is exceptional because it comes mainly hom 
Cuba In Ohio, corn is especially impoitant in the western pait of 
the state, sugar beets in the noith, and tobacco in the south Appai- 
cntly the fanners in each section of the country tend to laise a suiplus 
of some paiticular crop which grows unusually well, or is otheiwise 
especially piofitable In the hands of faisighted, eneigetic people with 
sufficient capital, such a surplus often leads to a manufacturing indus- 
try, provided theie is a piopei supply of labor and a reasonably good 
market Invariably, seveial factors must be considered before the 
location of an mdustiy can be well understood The idea to which 
we are thus led may be expressed m the form of the following geneial 
piinciple Raw maletiah often deteimine the location of inanufactw- 
ing induslrieSj piovided other conditions aie favoiablCj but their pies- 
cnce by no means insuics the development of such mdustnes 

860 Markets The distribution of the tobacco industry, as shown 
in A856, rllustiates the way in which the influence of raw materials 
upon the location of manufacturing may be modified by other factois, 
especially the location of markets The influence of the raw material 
IS evident in the fact that North Carolina not only produces moie 
tobacco than any other state, but also employs more people (29,700 
wage-earners) in manufacturing that product Kentucky and Vii- 
ginia, which come next as raisers of tobacco, also manufacture a good 
deal, but are much exceeded 111 tins lespect by Pennsylvania, which 
raises far less of the raw product Pennsylvania, in fact, produces only 
one tenth as much tobacco as North Carolina, but employs almost as 
many people in its tobacco factories Among the other large pro- 
ducers of the raw material Tennessee has only a moderate manufactur- 
ing industry, while South Carolina and Gcoigia have not enough to 
appear on the map Other states such as New York and especially 
New Jersey, which are negligible as pioducers of tobacco, stand fairly 
high nr its manufacture The same is true to a less degree of Florida 
and Louisiana Other factois besides the location of the law material 
are obviously at work 

861 The discrepancy between the location of the raw tobacco and 
that of the simple industries to which it gives rise is due paitly to 
the fact that the largest market for tobacco lies farther noith than the 
places where most of the raw material is grown The nor them 
manufacturing section from New Jersey and New England to the 
Mississippi River and beyond is so populous and prosperous that it 
uses fai more tobacco than any other part of the country The tobacco 
manufactured and used in the Middle Atlantic and North Central 
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states comes largely, although not wholly, fiom Viigima, Kenttukr, 
the Catohiias, and Tennessee. 'Ihus in supplying the gieat noitheui 
inaikct taw tobacco moves noithwaicl so that the plate of inanufai- 
tuie IS neaiet the niaiket than is the plate where the law material was 
raised The tobacco which is manufactuied in Flonda and Louisiana 
show's a similai tendency to mote towaid the niaiket It comes mainly 
ft out Cuba and is laigely used for tigais The impoitation of Cuban 
tobacco calls attention to the fact that the location of indiistiics is 
modified by the quality as well as the quantity of the law mateiial 
Cuban tobacco has a flasor which inakcs it especially dcsii.ible as the 
hllei, oi main pait of tigais, whcieas the tobacco of the Connedicut 
Valley lias smooth, unhleiiushcd leaves which make it especially good 
foi the outei wiappei The noithvvaid nicneineiit of tobacco also 
calls attention to the fact that the laigest in.nkcts tend to he the jilaces 
whcie laboi is most skilled, cajhtal most abund.int, and the abilin to 
oigani/e business most highly developed In a gencial way skill and 
high buying power go togethei, foi skillful people tend lo piodiice 
a suiplus that can be evehanged foi nianufactuics Ihus in moving 
fiom Cuba to the United States, oi fiom the south towaid the noith 
within the United States, tobacco tends to go not only towaid the 
matkot, the also towaid legions of gicatei skill in inaniilactiiiing and 
of gicatci buying power pei peison Such coiisidei aliens intioduce us 
to a geiieial piinupic Raw malenals foi nianufactuung generally 
move pom regions of lower skill, less wealth, and poorer markets to 
those of higher skill, greater wealth, and markets with higher buying 
poicei 

8(ia The impoitance of the niaiket in deteimming where iiidus- 
tiies aie located is even greater in the bakeiy industiy (.V862) than 
111 tcdjacco-maniifactuiiiig In tins case the law mateiials play only 
a minoi pait, and the mam factor is the market Bicad is the most 
comiiioii of all foods Bait of it is made m homes, but lu the Uiiued 
States theie is a rapidly gi owing tendency lo buy biead fiom bakeiies 
In cities tins is now almost univcisal, and the same thing is last becom- 
ing true 111 the luial distiicts of the North and West It is not sui- 
piising, then, that A862 shows a distribution of bakeiies veiy dilleicnt 
from that of the cottonseed, sugar, or tobacco industnes No state is 
without bakers, and in none do the bakeiies employ less than 300 
wage-eaineis On the other hand, even in New Yoik State, with its 
12 million people, the wage-eainers in bakeiies show no such concen- 
tiation, relatively speaking, as the makers of corn piodiicts m Illinois 
Nor is theic any hint that bakeries are more abundant in wheat-raising 
states, such as the Dakotas and Kansas, where the raw matenal is abun- 
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dant, than in those such as Massachusetts or Floiida which laise little 
wheat. Tianspoitation, too, seems to have only a slight efiect upon 
the nationwide distiibiition of bakeiies One of the main leasons for 
this IS that people want their biead fiesh Another is that biead- 
mahing is a simple kind of manufactuung which does not reqiine 
niucli capital oi any kind of skill that is not easily acquired Hence 
bieacl IS baked close to wheie it is eaten 

86s} riom what has just been said one might suppose that the 
amount of biead baked m any given legion depends directly upon the 
nunibci ol people, but this is not so We see in ASGg that among 
cveiy 10,000 inhabitants only 4, aic wagc-earneis in bakeiies in Missis- 



A862— IF.ige E.iincis Employed in Ilakeiies, 1937, 215,810 woikcis 
(Fen incinmc; of sinibols sec A8r,G ) 

sippi, whclcas the number is 30 in Massachusetts One cause of this 
dilleience is that a laige pail of the population in Mississippi is luial, 
whereas Massachusetts is highly uiban Riiial people do not find it 
convenient to buy biead cveiy day 01 two, so they bake it at home In 
addition to this the people in Mississippi, on the average, are by no 
means so well ofl as in Massachusetts Then average income per 
capita (B8(i3) is only about one thud as gieat Theiefoie people 
cannot allmd to buy wheat biead so commonly Cheapei substitutes, 
such as com pone, partly take its place in Mississippi Moieover, 
even in the cities a ceilain degiee of conservatism leads people to bake 
bread at home moie often in Mississippi than in Massachusetts A 
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E863— Income per Capita, 1937 Compare this map ilhistntiiig a rclatneU pros- 
perous year, \Mth B537, representing mainly a period of depresMon The greatest 
dillerente is in states such as West Virginia, IS’eiv Mexico, Maulatid, and Indiana, 
and the least in Nerv York svhere income rs especially high, anti 111 the northern 

great plains 
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final contiast is that people outside the state-chiefly m New Oilcans 
—bake some bread for Mississippi, wheieas Massachusetts has many 
bakeries which make crackeis that are shipped out to othei states If 
all the people eveiywhere depended on bakery bread, if all ate the 
same amount of biead, and if no biead were shipped to a distance, 
about 25 wage-earners out of every 10,000 population would be needed 
in bakeries The fact that in A863 there aie such wide departuies 
from this number indicates that the demand for bakery pioducts vanes 
gieatly horn one pait of the country to another Nevertheless, the 
local demand for bread, that is, the local market, is by far the greatest 



A864— Wage Earners Engaged in Making Motor Vehicles and their Parts, 1937, 

684,279 woikers 

Except for the huge circle for Michigan, the symbols in this diagram, as in others, 
are placed at the centeis of the states 

factor in determining where this industry is earned on The market 
is laige in mdustiial, urban, and wealthy states, and small in agricul- 
tural slates and those with little wealth. 

864 Transportation The importance of transpoi tation as a 
factor m the location of industries is so great that we have repeatedly 
referred to it in previous paragraphs, but here we must consider it 
more specifically Its effect is well seen in the manufacture of motor 
vehicles Between igoo and igio, when automobiles weie hist being 
made m tlie United States, the industry wap mainly located m New 
England. A mus'qum of old cars is iiiteresung not only because of the 
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vaiitty of models— some like old-fashioned buggies, others long, nar- 
row, and only wide enough for one passenger— but also because of the 
great numbei of models made in small cities of souihein New England. 

It was natuial that the woik should begin theie, because that was 
wheie skilled manufactuung of maclunety was most highly developed. 
New England was the center not only for tei.tilc machinery, hut also 
foi bicycles, which have a close connection wnth automobiles In the 
end, howevet, the automobile industiy moved to Detioit and the gen- 
eial region at the western end of Lake Eiie, as is evident in A86i The 
main reason was that Detroit is extremely well located for the trans- 
poitation both of the finished piocluct and of raw mateiials and fuel. 
Automobiles m their finished form are expensive to tiansport by rad 
If they tiavel undei their own power tacli icqmrcs a cliivei and they 
do not seem new when they reach the ciistomei. Even when tamed 
on special tiucks, tianspoitation is still a laige item Tire fact that the 
raw niateual consists largely of non, and that the consumption of fuel 
in manufactinmg is consideiablc, also makes tianspoitation impoitam. 

8G5 Detioit lies neai the center of the automobile maikct A 
cncle slightly moie than Goo miles in diameter with its center at 
Detroit includes Boston, New Yoik, Philadelphia, Baliimoie, Wash- 
ington, Atlanta, Memphis, Kansas City, Omaha, and Monti eal, as well 
as many less distant cities. This area now owns about 70 pei cent of 
all the cars in the United States and half of those in the entire world. 
When automobiles wcie first used, it contained an even larger poition 
of the available buyeis Nowheie else in the whole world does a simi- 
lai tilde include one foiuth as many automobile useis Cheap tians- 
pouation by watei on the Great Lakes and the St Lawience River 
makes this ccntial location still moie impoitant Cars can be earned 
by water to within 300 miles of piactically the whole area Thus fiom 
the standpoint of tianspoitation to the mam market for motoi vehicles 
Detiou's location is unuvalecl Fiom the standiiomt of raw materials 
and fuel the location is almost ccpially good Detioit can bring non 
ore at small expense b) water fiom the Duluth region Coal can come 
cheaply horn mines m Pennsylvania or Ohio. It is not stiange, then, 
that iir A864 Michigan shows a huge circle representing about 300,000 
wage-earners, while foui neighboring states which touch the Great 
Lakes have laige circles representing another 100,000 

86G A remnant of the condition which made southern New En- 
gland the fust home of automobile manufacturing is seen m the circles 
east of Ohio winch lepresent about 45,000 wage-earners Many 
of these make some of the moie delicate paits of automobiles, such as 
electiical fixtures In other vvoids, they make light pans which recimre 
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much skill and little law mateiial or fuel Such articles cost little 
for transpoitation in piopoition to then value In California a some- 
what clilfcicnt situation pievails Tlieie, too, A864 shows a consiclci- 
able numbei of wage-eaineis employed in making automobiles They 
aie at woik largely 111 assembly plants The paits of an automobile 
can be shipped nioie cheaply than the whole machine in Us final form 
Therefore for a nraiket so distant as the Pacific Coast it pays the 
Michigan factories to build assembly plants where the pans aie put 
together. Some woik of this soit is also done in the East and in Texas 
SCiy Agiicultuial machinery (A867) is anothei kind of manufac- 



AS67— IV'aRe Earncis Employed m Making- Agiicultural Mathineiy and Sugar 
Relining, 1917 S-ynibols dune the curved line ictei to agiicullmal machinery, 
70,jia workeis Symbols below the line leler to sugar lefining, ij.oai uoikers 


tilling in which ti an spoliation is especially impoitant The location 
of the inaiket is even inoie significant than that of the law mateiials, 
but both play a pait Agiicultuial macluneiy is bulkiei than auto- 
mobiles, and hence more expensive to ship Its maiket lies faither 
west tlian that for automobiles This is not only because laige sec- 
tions of the Middle Atlantic and New England states aie too lugged 
for fanning, but also because those states generally have small farms 
which letpine little machinery The South, too, -with its small farms 
and hand-picked ciops like cotton, tobacco, and coin, does not buy 
much agiicultuial macluneiy Hence the maiket lies mainly in the 
plains of the Noith Cential states fiom Ohio to Kansas, Nebiaska, and 
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the Dakotas, with a southwaid extension to Oklahoma and Texas 
Chicago’s position at the Muitheiii end of Lake Mulligan lausts lad- 
loads fioiii all diieitions except iioith and iioitlieast to coiucige upon 
It ’Ilnis It lies in an ndniii.ihle position foi shi2>ping agiKuliuial 
machineiy to the cntiie iiiame legion Iioni OIiio wcsiwaul It is also 
excellently located for bunging loal, non, and csood In ^satei fioni 
Peiins)l\ania, the eastern end of Lake .Stuieiioi, oi tlie loicts of 
noithcin Michigan Snnthem Wisconsin sliaics these advantages, and 
IS especially well located in lespett to the notthein wheat legion of 
Minnesota and the Dakotas, wlieic 
much laige machiiiei) is used 
Hence Milwaukee and Racine aie 
centeis of agiictiltuial inacliiiieiy 
The pait placed In tiansjioiiaiion 
IS also illustiated h\ the siigai le- 
fineiics shown outside the cuivccl 
line in A8G7 Raw stigai liom 
Cuba, Puerto Ruo, and Hawaii is 
bi ought to convenient scapoits 
Theie the gieatei jiait ol it is 
lefined hefoie being shijuicd by 
tail to the inteuoi 

8G8 Fuel AiXd Power The 
jnesence of some soince of power 
is nujmiLant foi the majoiity of 
nianufactuiing inclustiics, but is 
especially impoitant in deteiimn- 
ing the location of those winih 
lecpiiie much heat In Chajitci 
XXXIII we saw, for example, that 
in 01 del to make $1,000 woith of 
shoes onl) vvoith of Luel is needed, wheieas for glass the amount is 
$100 Nattiially the industucs whuh lecpiiie inuch fuel tend to be 
located on coal fields Blast furnaces (A8fj8) dhistiate this* 7 lie 
separation of iion fiom its oie in such fmiiaces lecjiiiies coal and 
limestone as well as 01c The coal sujuihes heat, the limestone acts 
as a flux which, when melted, unites vvath the non-metallic jiaits 
of the ore and sepaiates them horn the non Only in laic sues, 
such as the Biinnngham distiict in Alabama, aie all tliiee found 
close togethei. If the three ate located in sepaiate jilaccs, and if 

• Only ibe ca^teul Unuecl States is sIiovmi in this map, he(..uise the veestern half 
of the couiUiy lias no blast furnaces aside from a ten m Colinado and Utah 
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theie IS no question of markets, the cost of transportation is nor- 
mally lowest if the blast furnaces are placed near the coal rather than 
near the ore or the limestone. This is because the weight of the coal 
exceeds that of either of the other mateiials. For geological reasons 
limestone is more likely to be found near coal than near iron ore In 
the United States the best deposits of iron oie happen to be located 
close to the western end of Lake Supenor The best coal, on the otliei 
hand, togethei with abundant limestone, is located within easy access 
of the southern shore of Lake Michigan and especially Lake Erie This 
happens to be the part of North America where other conditions dis- 
cussed in this book have led to a relatively dense population which 
has gieat skill and great buying power 

8G9 Because of this combination of favorable ciicumstances the 
slates which touch Lake Erie or the southern part of Lake Michigan 
have about 87 per cent of all the blast furnaces in the United States 
Most of these are located near the lakes, or at least within a bundled 
miles of them Anothei 8 per cent of the blast furnace woik is done 
m Alabama, leaving only 5 per cent for the icst of the countiy Even 
this 5 per cent is located mainly in states such as Tennessee and Colo- 
lado, which produce coal, or else in noithern Minnesota, where ore 
vessels which would otherwise return empty bung some coal to Duluth 
and Superior The amount thus brought, howevei, is small because 
the western end of Lake Superioi lies m a legion of relatively spaise 
population where the main occupation is agriculture and theie is 
little maiket for non. 

870 America’s Coal Belt. The contiast between the large amount 
of iron oie that moves eastward and southwaid on the Gicat Lakes, 
and the small amount of coal moving in the opposite diiection, em- 
phasizes the fact that the market for non and the facilities for tians- 
portation on the Great Lakes, as well as the fuel, aie important reasons 
why blast furnaces are located as they are The greatest maiket foi 
non IS found in factories where non and steel aie used for all sorts of 
machineiy, including vehicles for transportation and machines foi 
textile manufactuiing, punting, household uses, public utilities, agii- 
cultuie, and office woik A870 shows that this woik is highly devel- 
oped in the states which have the most blast furnaces It is by no 
means confined to them, howevei, for it spreads eastwaid to southern 
New England and New Jersey, and westward to St Paul, Des Moines, 
and St Louis In the far west, too, the great cities aie beginning to 
supply the needs of the Pacific Coast for machinery, but have to get 
their non horn the East Thus before the iron of the blast furnaces is 
put to Its final use m making machinery it is distributed far more 
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widely than the blast furnaces. Neveiiheless, the region within a hiin- 
died miles oi so of the southcin shoie of the Gieat Lakes horn Buffalo 
and Pittsbiagh tiuough Cleveland and Detioit to Chuago and Mil- 
waukee outianks all otheis in making niachineiy almost as much as 
in blast finnates It employs 8o pci cent of the 23,000 wage-eatneis 
eng.iged in opciating blast fuinaccs (ASfiS) and more than ho pei cent 
of the 1,400,000 engaged in making mathineiy (A870) Thus theie 
can be no doubt that the asailability of coal, togethci with the location 
oi the Gicat Lakes and of non 01 es on then shoies has a gieat tendency 



A870— ^V’age Earncis Engaged in the Maiiuhictuie of .ill Sous of Machiiieiy, 1937, 

i,li2,2tH> woiKeis 

The huge tiitU* anering the nestcin Great Lakes icprcsents Michigan It is 
placed noith of its ital position to avoid ovcrl ijipiiig, as is the ciule lot Nevs York 

to concentiate the nianufactuie of inachineiy in a lathei nairow .strip 
extending fiom Buffalo and Pittsbiiigli to Clntago and Milwaukee 
871 Although coal, non oie, and limestone can be bioiight to- 
gethei with even mote ease in Alabama, at Biimmgliam, than m the 
coalfields south of the Gieat Lakes the effect of this upon the location 
of industiies is by no means piopoitionally gieat Alabama and Ten- 
nessee together employ g per tent of the w'oikeis m blast furnaces, but 
all seven of the states ficjm Tennessee and North Carolina southwgj;di 
employ only 3 pci tent of tlie wmikeis engaged tn making machinery. 
The Pacific Coast, on the contiaiv, with no blast furnaces, makes 3 per 
tent of the machineiy. These facts indicate that other factois in addi- 
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non to coal and non play a part m the development of the industues 
that manufacture machinery These other factors include climate, 
agricultural prosperity, and related conditions which cause the conti- 
nental cyclonic region of the United States and the immediate coast 
of the Pacific Ocean to he unusually active 

872 The American Coal Belt is such a remarkably fortunate pait 
of the rvoild that we may well examine its advantages still fuithei In 
addition to having coal and limestone in one of the climates that is 
best foi both man and agiicultuie, it has some of the world’s best soil 
and finest plains not fai away, while the abundant high-gtade non ore 
of the Lake Supeiior legion lies not too fai arvay in a siniilai stiniii- 
lating climate It is especially fortunate in having all these advan- 
tages located close to a vast wateiway witli great irregular aims which 
penetiate fai into the Ireai t of the land in several dnections The fact 
that Lake Superior projects westward, Lake Michigan southwaid. Lake 
Huron southeastward, and Lakes Erie and Ontario noitheastwaid gives 
the lakes far moie value than they would have if they were all stiung 
out in a single line By sheer geogiaphical accident it happens that 
the woild’s greatest coalbeds lie near the center of a remarkable region 
which includes the best part of Canada as well as the main area in 
the United States Thus the influence of the coal in causing non to 
be brought from a distance is greatly reinforced by the fact that, when 
the iroir has been smelted in the blast furnaces, it is located nr almost 
the best possible positron for supplying a huge inaiket From tins 
springs the important result that the highly varied and complex heavy 
industries based on non and steel are mainly located in the same 
legion as the blast furnaces, or in a belt suiioimdmg them 

873 Western Europe’s Coal Belt The blast furnaces of Europe, 
like those of America, illustiate not only the power of fuel to dctei- 
niine the location of an industiy, but also the rvay in which other 
factors reinforce the influence of the fuel The Noulr Sea legion horn 
Great Biitaiii to the Netherlands, Belgium, northern France, and 
northwestern Geiraany is the only legion which iivals the coalfields 
of the United States in Us combination of advantages Coal, lime- 
stone, and non oie aie found moie closely togethei there than in the 
Lake Region of the United States Tins condition is tiue in Gieat 
Bn tain, although now the supply of ore is lunmng low The situation 
prevails to an even more marked degiee on the continent where the 
wondeiful non ore of Loiraine is located scarcely 200 miles from the 
coal of noith western Geimany The tianspoitation of these ores is 
helped by the Rhine River and the canals winch connect that iivei 
rvith others such as the Meuse, Moselle, and Scheldt The work of 
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bi ingulf^ non oic fiom moic distant mines is made easy In arms of 
the sea such as the English Chdiincl, the lush Sea, the Noiili ,Sea, and 
the Baltic, which penetiate fai into the land Tims me fiom the coast 
of noithein .Spam is biotight cheaply to the coal of Gieat Biitaiii, 
while that of noithein Sweden tomes to Geiniany The German coal 
distiut IS helped by iiiimeious lueis and canals in the plain of 
noithein Geimany and the Netheilands Agiuiiltnie, as we have 
seen in eailiei chapteis, is inoie lehable and piofitable in the coal belt 
ot westein Eiiiope than in almost any olhci patt of the vvoild Belgium 
and the legioii neai Essen have uiiiisuallv good soil toi then type of 
tlimaie The (Innate m tuin is so e\( client foi both man and agiitul- 
tuie that It makes up foi deficiencies of the sod in oiliti sections near 
the toalhelds ’’Huts m the Biimingham and Cilasgow sections of 
Gicat Eiitain, in eastern Belgiinii, and above all in the adjacent sec- 
tion of Gciiriatiy, vvlicie Essen, Cologne, and maiiy othei great cities 
aie located, blast furnaces send out then smoke amid a conibination 
of advantages uiiiivaled cxcejit in Ameiica Aiouiid them, and sjnead- 
ing out somewhat moie widelv, just as in .\mciica, lies the main aiea 
vvlieie machines and oihet non and steel goods aie nianufactiii cd 
874 How much of tins comenuaiion of iiidiistiies should be 
asciibed to the coal and how nuicli to the otliei advantages it is im- 
possible to say It is clcai that, even if theie weie no coal, both the 
Ameiican and Einopcan areas would be the seat of active manufac- 
tuiing The cliaiactei and encigy of the people, and the prosperity, 
cajiual, and laboi siipjily associated with then high type of agiicul- 
tuie make that ceitain It is ecjually clear, however, that, if theie 
vveie no coal, theie would be few if any blast ftunates, and the great 
non and steel nidusiiies would have only a minoi develojiment Other 
jiaits of the Old World make rt clear that coal alone, 01 even coal and 
non without tlic advantages of climate, agncultiue, watciwavs, and 
human piogiess, would not lead to the develojmieni of this gieat type 
of industiy Noithein Gluna has toal and non well located m lespct t 
to each othei, hut blast furnaces and an non industiy have only begun 
to be developed nuclei the leatleislnji of peojile fioni western Lutojie 
and *^mciica In the Sov’iet Rcjmblic a fairly good combination of 
coal and non north of the Black .Sea has had consideiable efiect in 
stimulating the non industiies On the other hand, the gieat coalbeds 
of Kuznetsk in cential Siberia have done only a little in tins lespect 
because they ate wiongly situated Unfortunately the coal is located a 
thousand miles east of the nearest available non ore, that of Magnito- 
gorsk m the Uial Mountains The main niaiket for iron is, of course, 
in the cities of Einojican Russia, srieli as Moscow Hence if the Rus- 
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sians cairy the ote eastward to die coal, they must bung the iron back 
again to the west Moi covet, they have to do this on raihoads instead 
o£ on convenient and inexpensive wateiways Hence the effect of fuel 
in atti acting non oie and leading to a great non and steel industry 
and to the making of machinery is fai less here than in the United 
States and western Euiope 

875 Fuel, Potteiy and Glass. The location of other industiies, 
such as the making of potteiy and glass, is gieatly influenced by the 
presence of coal, but in these also it is necessary to consider other fac- 
tors as well as fuel A875 shows the location of potteiy-making in the 



A87S— Wage Earneis Engaged 111 Making Glass and Potteiy, 1937 
Glass, light shading, 67,183 woikeis 
Pottery, heavy shading, 33,060 woikeis 


United States by means of solid black circles and of glass-making by 
lighter, but laigei ciicles In the mam the distiibution of these two 
industries is alike and is similar to that of blast furnaces, but theie 
aie interesting differences For instance, the influence of the Great 
Lakes laigely disappears Deposits of potteiy clay and of sand for 
glass aie so widespread that the transpoi tation of the raw material is 
relatively ummpoitant compared witli the piesence of fuel Within 
the legions where fuel is easily accessible, howevei, the local distn- 
bution of factories foi potteiy and glass depends largely on that of 
deposits of clay and sand, together with facilities foi tianspor tation. 
Accordingly the piesence of coal in stales such as West Viiginia and 
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AIai)lancl enables those icgions to use iheii day anti saiifl. and tlnis 
to stand much highcn m potteiy-making ni glass-making than m blast 
fiunaccs West Vngima lanks next aftei I’cnnsvlvatna and Ohio as 
a glass-blowing state and second onl) to Ohio in making jiottets In 
the same way the piesencc of aiiothei kind of fuel, nameh, pettoleurn, 
enables southcin Califoinia to become inoic and iiioie impoitant m 
both glass-blowing and pottcij-niakiiig, while Oklahoma is making 
good jnogicss as a pioducer of glass 

87(5 Early StARr and Pirmanent iNcrsiMENr The fan that 
New Jcisey stands next after Ohio and West \'iiginia as an eiuphnei 
of wage-cameis in making polteiy, and is e\« ceded only h) those two 
states together with Oluo and Inthana in glass-making, show's iliat the 
inlliteiue of fuel and other factots may be coiintei.u ted In the aiUan- 
tages of an eaily stait and high skill A (entiiiy tn iiioie .igu New 
Jeisey was the chief Ameiican centei of both these industiies In 
those clays wood was still the chief fuel, and it giew in New Jeisey as 
well as anywheie. Good deposits of botli sand and da> helped the 
indnstues, and the w'oikcts atciuiicd unusual skill As time woic on, 
scneial factots combined to make these advantages of less inipoitanre 
In the fiist place, the central and then the western paits of the countiy 
became settled, so that New Jersey was no longer near the center of 
the maiket Then, too, the amount of polteiy and glass required by 
the growing population became so great that coal had to be substituted 
foi wood as fuel At fust coal was brought to Nesv Jeisey from die 
anthiacite field faither noith and finally fiom the bituminous fields 
faitliei w’cst. Then both the glass-making and the pottciy-making m- 
dustnes expanded westward, first to the coalfields and now to the pe- 
ti oleum fields. In recent years, automatic jnocesses of blowing glass 
have introduced another new factor, and relatively unskilled men can 
do woik which forraeily lequired long training and no small degree of 
native ability. The old industry did not die because of these changes. 
It was too well established, it had too huge an investment, and too 
many skilled workcis It suffeied, to be suie, but the main eflcct was 
that It changed us fotm, and specialized moie than beloie in highly 
skilled work Some of the skilled woikeis moved to the new factoiies, 
or were taken there by the management to teacli new opeiatives 
Others remained in the old factories and devoted themselves to 
making expensive glass and potteiy which require skillful handwork 
and sell for a high puce 

877. This kind of change in the natuie of an industiy is common 
It does not ncccssaiily mean that an iiidusliv acuially declines in its 
old home, provided die people theie aic skilliul enough What it doc's 
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mean is that, as the population grows, as new resources are developed, 
and as simpler methods of pioduction aie invented, the industry in- 
cieases in volume and expands gcogiaphically, As a rule the paits of 
an industiy that lequiie least skill are the fust to move into new lei- 
riLory This is natural foi three main reasons First, the woikeis m 
the new place aie geneially less skilled than in the old home of the 
industiy Second, as a rule, the places where industiy is newly develop- 
ing do not contain a laige propoition of persons sufficiently piosperous 
to buy the moie expensive kinds of goods The new local maiket is 
moie atti active to cheap goods than to expensive ones Thud, the 
simplei paits of an industiy generally lequiie less capital than the 
moie complex paits It is haidei to get capital m a new region than 
nr an old one. The net result is that, although the early centcis of an 
industiy often decline in relative impoitance when new centeis giow 
up, they may still do as much business as before, ot even inoie The 
most significant change is that the kind of manufactuiing that they 
cany on tends to become more highly skilled. A change of this soit 
has taken place in many other iirdustnes In respect to woven cotton 
goods, foi example, England has lost an impoitant part of its maikct 
because of new factoties in India, Japan, China, and elsewhere New 
England has suffered a similar loss because ol new factoiies in the 
South. Nevet tireless, in the moie expensive kinds of cotton textiles 
both England and New England aie still Icadcis Their skill and 
their heavy investments, as well as the good maiket right around them, 
enable them to maintain then hold on the most difficult paits of the 
industiy. 

878 Skili, and Prestige The manufacture of women’s clothing 
IS almost as closely concentrated in a single area as is that of motor 
vehicles, but the leasons aie different Half of all the women’s cloth- 
ing in the United States is made in New Yoik State, mainly in New 
York City (A878) Anothei quaiter is made not far from New Yoik 
in southern New England, New Jersey, and Pennsylvania Half of 
the rest is made m Illinois (Chicago) and California, but these centers 
of manufactuiing aie relatively small compared with New Yoik But 
why does New Yoik have such supieinacy in this particular kind of 
manufactuiing? The answei is ceitainly not found in the raw ma- 
terials, for neither cotton, wool, silk, noi linen is laised near New York 
It IS not found in fuels or powei, for New Yoik City has no water- 
power, and must bung steam coal from western Pennsylvania or West 
Virginia The local market, to be suie, is large, but not large enough 
to warrant putting half the industry in one city Nor can transpoi- 
tation be a piimaiy factor, for a aty such as Indianapolis lies much 
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neaiei the centei of the maikct than tlocs New \otk The mam fac- 
tois whicli gne New Yoik its siipieiiKU) in manufactiuuig women’s 
clothing aie an eail) siait, a Ingli dcgiee ot skill in opetating the busi- 
ness, and the piesiige attathing to the touiUu's gteatcst nty. Pans 
has a siiiiilai anti iiioie neaily woild wide piestige m wotiu n's tlothing 
A Pans hat is pn/ed by cisilned people all o\ei the woild Switzei- 
land has a siinihu piestige in watches and tlocks In all these e\ainj»les 
the piestige lests on a solid foundation of skilled woik Both the 
manageis and the woikeis in New Voik, Pans, and Swit/eilaiid know 



'Ilie clotlunc; f.ictoiic-, m prairiiall) nil stuts iie m.iiiib Uk ued in tlie Kigest 
tines, sutli as Clc\ eland, Chitago, aiul St Loins 


how to do good woik, and how to keep the woild awaie of wdiat they 
aie doing 

8711 CiMRirnr.n a\ii Cfniripltat TiM)i\riis in AI vnui ac hir- 
ing Ihe distnbuuon of nianufattuniig, as it exists at an) guen time, 
lepiesents the mteiaction of tw’o opposed louts A'lewed tiom the 
standpoint of the wot Id's main manufactunng eentets, one of these is 
a tentiipetal, or imvaicl tendency, w'hile the othci is teiitnfugal, or 
oiitivaid We hare seen lepeatcdl) that the tw’o mam centcis ot manii- 
fattmmg aie western Europe and the noitheasteni qnaitei of the 
Ebiitecl States with the adjacent pait of Canada IVe hare also seen 
that theie aie minor centers siuh as the Po Valle) in Italy, the Pacific- 
Coast of Noith Amenta, Japan, southcdstcin Anstiaha togethei with 
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New Zealand, and South America near Buenos Aires and Santiago 
These regions differ considerably in industrialization, but each owes 
much of Its piogiess not only to human causes, but also to a combina- 
tion of at least two o£ the following geographical conditions, (i) a cli- 
mate that IS stimulating and healthful for man, (2) soil, lelief, and 
climate that foster a productive and reliable agiicultuie, (3) mineial 
resources, especially coal and iron, but also wateipowci, petroleum, and 
other types, and (4) a location such diat transpoi lation by land 01 
moie especially by water is easy Wheie all these aie combined, as m 
the noitheastern United States and western Europe, they possess a 
wonderful di awing power for industries, for law materials, for capital 
and labor, foi able people, and for ideas A steady flow of all these 
diverse attiibutes of civilization takes place towaid these centers, par- 
ticularly toward their mam cities 

880 Because of such conditions the gieat industiial regions are 
the places where the majoiity of new inventions are made and new 
industiies developed Automobiles, radios, airplanes, rayon, and sui- 
gical instiuinents are a few of the many lines of invention that illus- 
trate the matter Airplanes, for example, aie needed eveiywheie, but 
aie manufactured almost wholly in a few highly active mdustiial cen- 
teis, such as Haitfoid and Los Angeles Although then use is less 
lestiicted than their manufacture, it is laigely concentiated in the gieat 
industiial regions The United States has about 10,000 commercial 
airplanes, or close to half of all those in the whole woild Most of 
these fly between the cities of the northeastein quarter Almost eveiy 
new invention is utilized fust and most fully in the advanced parts of 
the woild A man who wants capital, engineeiing ability, and skilled 
laboi in oidei to develop a new idea heads for New York, Chicago, 
San Fiancisco, or some corresponding Euiopean city far moie often 
than foi Bombay, Ningpo, Cano, Rio de Janeno, or Havana Thus 
a strong centripetal pull tends to bung a gieat variety of industiies 
and activities togetliet in the relatively small paits of the eaith which 
aie highly favorable to industry Those regions tend to become moie 
and more mdustiialized, urbanized, and wealthy The diffeience be- 
tween them and remote parts of the earth, such as Chinese 01 Peruvian 
villages, inci eases from generation to generation Such villages know 
little or nothing of modern inventions, and are much the same now 
as they weie a hundred years ago 

881 The centripetal tendency of industry is always m conflict with 
a centiifugal tendency In other words, many circumstances constantly 
cause industiies to expand in regions outside the main industiial ten- 
teis The opening of coal mines in China, the discovery of oil in 
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Vcnc7ucla, the planting of new rubbct plantations ui Brazil deraon- 
stiatc the desiie to utilize undctclopcd fuels, law inatciials, or agii- 
eiiltuial possibilities which has caused industries to be established fai 
fiom the great centeis. The Chinese eoalmincs have made it possible 
to establish non xvorks at Hankow and elscxvheie The oil at Lake 
Maiacaibo has led to the building of gicat lefining works on the Dutch 
islands of Cuia^ao and Oiuba The rubber plantations necessitate 
not only the piepaiation of the latex, but also local non foundiics, cai’ 
penter shops, electnc light plants, and othei industiies on a small 
scale Similai conditions, together with the dcsiie to be self-supporting 
and to locate industiies whcie they xvill be safe hoiii the attacks of 
enemies, have led to the building of non xvoiks in Sibciia Aiioihei 
leason for establishing industues outside the main niaiiufaetuung aieas 
IS the piesence of a market, oi of an abundance of cheap laboi Both 
these consi delations have had much to do with the lemaikable spread 
of the cotton industry not only to our South but to Japan, India, 
China, soiithcin Brazil, and elsewhcic 

882 The cetitnfugal tendency is evident thicfly in simple indus- 
tiies and in those such as waterworks, electric light plants, and piinuiig 
offices which aie of the community type, and aie needed locally whei- 
evei there aie civilized people It is notewoithy, howevei, that as an 
mdustiy becomes moie iiiatuie its inacluneiy often becomes mote pei- 
fect so that unskilled people can use it, as is evident in oui motoi 
vehicles and clocks Almost anyone can keep a clock going, and 
almost anyone can lun the machines employed in floui -milling, glass- 
making, and the spinning and weaving of cotton cloth When this 
happens, an industiy usually shows a stiong tendency to spicad out 
fiom the old centeis and to develop in places winch furnish law nia- 
teiials, fuel, cheap laboi, 01 a local market The net result is that, 
although vast sections of the eaith still remain without luanufactuiing 
industiies and will doubtless continue thus foi a long tune, indiistiial 
development becomes inoie and mate widcspiead Neveitheless, new 
inventions and discovciics aie made so fast lliat the contrast between 
the centeis of industry and the lest of the woild still continues to ui- 
ciease, as is evident in the use of motor vehicles and ladios Dining 
the last 30 ycais, fot example, the equipment of homes has changed 
fat inoie in American cities than m faims m Hungaiy, but farm equip- 
ment ill tuin has changed in Hungary far moie than in Venezuela 
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883 Great Divisions of Industry In the United States, as in 
every olliei couniiy, a profitable method of studying the raanufactui- 
mg mdustiies is to divide them into classes In a previous chaptci 
we divided such industries into three types piimitive, simple, and 
complex We also found that some aie community industries in the 
sense that they are oidinaiily developed locally as pail of the oidcily 
functioning ol all civilized communities Such a division of industiies 
is not sufficient loi the moie detailed study contained in the picsent 
chaptci Here we plan to inquiie what kinds of industiics aie found 
m each mam section of the countiy, how fai the mdustiies aic devel- 
oped above or below the level wheie they supply loeal lequiiements, 
and why theie aie such gieat difieienccs from section to section Foi 
these pin poses we shall find it convenient to divide all mdustiies into 
six gioups accoiding to the needs which they satisfy (1) food, (2) cloth- 
ing:( 3) shekel, (].) equipment foi woik, (5) facilities for tianspoita- 
tioii, communication, and trade, and (6) appliances foi satisfying higher 
needs Each of these gieat gioups contains mdustiies of the piimitive, 
simple, and complex types In each, also, ceitam industries belong to 
the community type because they aie customaiily earned on more 01 
less fully by each local community In a gcncial way the industiies 
mcicase in complexity as we go fiom food and clothing to shcltei, and 
thence to equipment for work, facilities foi tianspoitation and tiade, 
and appliances for satisfying the higher needs 

884. Food Industries The food-manufactuung mdustiies ate the 
most basic because they aie devoted dnectly to the pioblem of main- 
taining life They represent such essential opeiations as grinding 
lloui, baking biead, chuimng butter, slaughtering animals, lefiigeiat- 
ing meat, and canning all kinds of food Among the six gioups, liow- 
evei, they tank neai the bottom m the number of wagc-caineis whom 
they emplo), as appears fiom Table 32 Faimeis aie not included m 
Table 32, foi we are heie dealing only with manufactunng processes 
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which aic earned on afici the basic commodities have left the haiuls 
of the piimaij pioduteis.* 


TABLE 32 

Plkccmagi; of Indlstrivl WAnE-EARNCRS IN M viN' Divisions of Lsdlstrv, 1937 


Food industries . II 5 

Clothing iiulustries 25 5 

Shelter industries ly 

Erju 'patent for work 22 

Facilities for transiKirtation. coiiinuimcatiim, and trade 1 1 
E(|uipnien( for iiiglier needs y 


83", I'hc pcirciitage assigned to the food indiistiies m Table 32 
dots not show then full iiiipoitante betaiist it oniils ,i vast ainomit oi 
jiimutive inanulattiiiiiig, such as thieshing gtani, timing silage, inak- 
iiig btittei on the laini, piepaiing jellv. tanned liuit, 01 giapc )in( c at 
home, aiftl, above all, tooking If we nnlnde tooking, tliese oiliei 
lootl-picp.iiing (It delations take ]ian of die time ot peiluips -,0 million 
[leople in the Lhnttd States alone Novel theless, in lomp.iiison with 
otliei gionps the food iiithistiies aie less impoitant in the Ihntetl 
.States than in moie hatkwaid toiinliies In Afghanistan, 01 Nigeiia, 
foi example, the women spend houis each day giinding giain by hand 
One of the outstanding facts about the food incliistiies is that, foi the 
most pait, they ate eithei piimitne, like slaughteiuig animals in China, 
01 simple, like making maple syiiip or cigais Manv, howerei, ate 
toinmunity inclustiies such as the woik of bakenes and itccrc'am fac- 
toiies. Only a few, sutli as the piepaiation of tlavoiing extracts, mai- 
gaiiiie, 01 fanty sauces, ate complex 

88(5 A Diagiam of Food Industiifi. In studying tins group of 
industiies we want to know' how iiuuh of each kind of loot! is pio- 

• Among the m inv iv.iys of ineisiiniig ihe lel.uive iinpornnte of nidii'.tue',, one 
<it tilt liL>i IS tilt jvttage luiiulier ol vv.ige tariitis during ifit msu as .i whole 'I lit 
value of the jnodutts of in iiuliistry is ofitii used foi this ]iiiijjost, hut it iiitliidts 
V dues dciived fumi m.inv sointcs in addition to the iniUistiv uiidii distusMon 
Iliese other soiuces iiidude (1) the ougin.il raw matciiah while still in a state 
ot natuic, (s) the woiK ol piira.uj ptotluttion hs fauiieis, mincts, himhei mtii, 
.iiid otheis, (3) transport ition, (4) pielimniarv iiiauulattuimg pitittssts, sinh as 
smelling ores, spinning y.irn, prodiunig steel sheets, or pitpainig thtmital itsigents, 
ami f',) profits on sales between the preceding stages of pioduttion 

\ due added bv manuf.tctuie is another measure of the iiuporniice of an m- 
dusnv It is good except that rites of wages anil so forth are often niiich higher 
m one legtoii thin another, and thticfoie the value added b-y nctniifatture docs 
not show how inanv people get a living tioin the iiidustiv Ihe aveiage mimlitr 
of w igt timers guts 111 actuiate intlure ot the direct importance of tlie indiistiv 
III ptotiding people with a Inirig 
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duced in each section of the country, and how much of this is a surplus 
that can be sent elsewhere for sale The available statistics do not 
make it possible to deteimine this exactly, but A886 gives the essential 
facts so fai as they are revealed by the census The bars at the top 
show the relative number of wage-earneis engaged in producing each 
of eight mam kinds of food products. The other bais show what per- 

Komber of Wage Earners 

0 200 000 

1 Bakery Frodacta and Prepared Cereals 

2 Meat ond Milk Products 
8 Canned Fruit and Vegetables 

4 lee Cream, Confectionery and Soft Drinks 

5 Tobacco Products 

6 Alcoholic Drinks 

7 Flour and Macaroni 

8 Manufactured Ice 
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Northern South West South Rocky FacIHc 

South East Central Mountain 
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A886— T'ood MauuCactuiing Industries m the United States* 

* ‘^URar, Flavoring Extracts, Corn Products, Cottonseed Products, Canned Fish, and other 
Minor Items are Omitted 


centage of each kind of wage-earneis is found m each of nine sections 
of the UniLed Stales With one exception, these sections are the oi bi- 
nary census divisions The industries of the northern portion of the 
South Atlantic slates (Delawaie, Maryland, Vnginia, West Viiginia, 
and Noith Carolina) resemble those of Kentucky and Tennessee much 
more than they resemble those of the southern portion Therefore the 
northern portion has been giouped with Kentucky and Tennessee to 
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form the Not them South, while the southern portion (South Carolina, 
Georgia, and Florida) has been placed with Alabama and Mississippi 
to foira the Southeast In each of the nine regional diagiains the 
shaded poition indicates the peicoiitage of the countiy’s population 
contained in that paiticular section If a given geographical section 
has the same percentage of the countiy's population and of the wage- 
earneis in a given kind of iiidustiy, the length of the bar in A886 is 
tlie same as the width of the shaded aiea 

887 An Easton Deficit With this explanation in mind, let us 
examine the New England section of A886 New England contains 
G6 pel cent of the population of the United States Its 21,200 wage- 
ear neis in bakeiies (vciy few happen to be engaged in the piepaiation 
of ceieal foods) foim 87 per cent of the wage-eameis of that soit in 
the whole countiy Thciefoie the top bar foi New England piojects 
beyond the shaded area indicating population This may mean one 
of two things Eithei the average New Englaiidei uses moie bakery 
pioducts than the aveiage peison in the countiy as a whole, or else 
New England ships bakciy pioducts to other paits of the countiy As 
a matter of fact, both aie true A863 shows that on an aveiage 30 
persons out of eveiy 10,000 men, women, and children in Massachu- 
setts are wage-earners in bakeries We have already seen that this is 
partly because the great majority of New Englanders use baker’s biead 
and partly because a good many bakeries, especially in Massachusetts, 
make crackeis which are shipped outside of New England 

888 The next bar in A886 shows that New England has only about 
half of Its fan share of wage-earneis engaged m making milk products, 
or in the slaughtciing and meat-packing industry. AVe have already 
seen that this is laigcly because the mdustiial cities make it pay the 
farmers to sell fiesh milk lather than beef Going on downward in 
tire diagram, we find that New England cans only about one tenth as 
much fruit and vegetables as it would need if its people’s average use 
of canned goods wcie tire same as that of the entire United States. As 
a matter of fact, it is mudi more than the average, because New 
England is relatively prosperous and only a small part of its people 
live on farms where they can raise their own food On the other hand, 
the fourth bar indicates that New Englanders manufacture more than 
their share of icecream and confectioneiy and do fairly well in making 
soft drinks. This is mainly because they can afford these luxuries On 
the other hand, they are so far from the main supplies of raw tobacco 
and wheat that they do not supply their own needs in the manufacture 
of tobacco or flour. Nor do tliey make alcoholic drinks to any great 
extent. The fact that New England does only half of its fair share 
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in the manufacture of ice (the lowest bai) is explained paitly by cli- 
mate and paitly by piospeiity New England, especially the noithern 
pait, IS cold enough so that natuial ice is cut horn ponds and lakes 
m consideiable quantities, and stoied in gieat icehouses On the otliei 
hand, leally hot weathei does not last veiy long, so that the need foi 
ice IS by no means so gieat as faithei south And finally the piospeiity 
of New England and the fact that it has a high peicentage of city 
people has led to the widespiead intioduction of mechanical lefiigeia- 
tois, so that ice plants aie not necessaiy on a laige scale 

889 A Central Sui [Aus Having seen what the bais of A886 mean 
foi New England, we can quickly intellect those for the other states. 
The Middle Atlantic states ate like New England in manufactuiing 
iiioie than then shaie of bakeiy pioducts and of icecieam They manu- 
facture less than then shaic of meat and milk pioducts, canned goods, 
flour, and ice, but in all these they do bcttei than New England in pio- 
poiLion to then population They do noticeably inoie than then shaie 
in icspcct to tobacco pioducts, and somewhat more in alcoholic dunks. 
Thus, on the whole, the Middle Atlantic states appioach self-sufficiency 
much moie closely than New England Faither west the East North 
Cential states horn Ohio to Illinois and Wisconsin manufactuie moie 
than then shaie of cveiy mam gioup of food pioduct except floui and 
ice, and even in these they come close to the aveiage Beyond the 
Mississippi the West Noith Genual stales liora Minnesota and Missouii 
to the Dakotas and Kansas make up foi eastern deficiencies by having 
moie than twice the aveiagc propoition of people at woik on meat 
pioducts and floui They do not do much canning, and they fall a 
little shoit on icecieam, picsumably because so many people live on 
fainis 01 m small villages In othei lespects they manuiactuie about 
the amount of food that they would need if they weie like the aveiage 
of the whole countiy The Noith Cential states, both easi and west of 
the Mississippi, not only laise a large suiplus of food, but also do con- 
sideiably inoie than their shaie in manufactuiing it and getting it 
ready foi sale elsewheie 

8go. A Minimum of Food Manufactuie. The Cential South from 
Maiyland to Tennessee foims a transitional area so far as the manu- 
facture of food products is concerned Bakery pioducts, meat and milk 
pioducts, icecieam and confectioneiy, and alcoholic dunks aie not 
manufactuied on a laige scale On the other hand, canned goods, to- 
bacco pioducts, flour, and ice are made in about aveiage amounts 
Little can be sold to other regions, however, except as the people of 
this section consume less than the average In the Southeast, that is, 
in the states fiom South Carolina to Mississippi, the manufacture of 
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food pioducts falls to a low ebb Much ice, to be suie, is manufactuied, 
not only because the long siimmeis rieate a gieat demand, but also 
because lelatively few people can afloul niethanical lefngeratois at 
home Thus the local maiket foi ice is excellent Otheiwise only 
canned goods and iccocani ate manufactuied to e\en half the aveiagc 
extent, but ice, of couise, is not a pioduct that is shipped inoie than a 
few miles A simdai but less extieme condition piecails in the "fV’est 
South Cential states be) one! the Mississippi Ri\ei fiom Louisiana and 
Aikansas to OHahoma and Texas Floiu, to be sine, becomes a piod- 
uct of inoie than local iinpoi lance, but on the whole the entne South 
mamilaetuics lai less loot! than it would consume if Us people used 
such jnodiKls as hecly as the test of the counli) 

891 TTVi/cin Srlf-Su[fuicii(y The Rocky Moiintam states mtio- 
duce ns to still anothei t)pe of food pioduction Of com sc, the total 
pioduction IS small because of the scanty popiil.uion In pi opmiion to 
the munbeis, honevci, the peoiilc in the states fioni New Mexico and 
Aiizona to Montana and Idaho hold then own m maiiulactining all 
the main gioups of essential food pioducts and in icc-niakmg Oiil) 
in luxuiics such as icecicam and confectioneiv, tobacco, and alcoholic 
dunks, do they fall behind Finally, the Pacilit Coast is h) lai the 
most peifectly balanced of the nine sections of the United States In 
eight out of nine gioups of pioducts it manufac tines jnst a little moie 
than us laii sliaic The one exception is canned fiuits and legetables, 
of winch Cahtoima piocluccs one thud of the touiUiy’s supply Taking 
A88G as a whole, it is clcai that New England at one end of the Atlantic 
Coast, and the southcastein states at die othci, arc the least effectue 
as manufauuieis of food pioducts The East Noith Ccnlial states, on 
the other hand, with then large aicas of Com Belt countiy and noi th- 
em Dan) Region, stand fai at the Jicad as manufactincTS of a suiplus 
foi sale elseivlieic The Pacific Coast fiom California to ■Washington 
stands between these two extieines as a section that is just about self- 
sustaining, except in its one big expoit of tanned goods In othei 
wa)s also, although by no means all, the Pacific Coast acts moie 01 less 
as a self-contained unit, supjdying us own needs. 

892 CioaiiiNG Indusirils The mdiistiies that siijipl) clothing in- 
clude two mam blanches, based respectively on textile fibcis and 
leather The textile fibeis in turn are divided into thiee kinds, namely, 
vegetable fibeis of winch cotton is the chief, animal fiheis including 
wool and silk, and chemical fibeis such as lason, nylon, and the ic- 
cently invented thicad made of glass Although both vegetable and 
animal fibeis aie utilized foi other purposes, such as housefurmshings, 
tontameis foi merchandise, and equipment of vehicles for traiispoi- 
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tation, by far tlieir main use is for clothing In. the same way leather 
has a wide vaiiety of applications, including upholstery foi finniture 
and automobiles, belts in factories, and harness for horses, but much 
the gi eater pait is used foi boots and shoes The main branches of 
the clothing mduslues and the number of wage-eaineis employed in 
them are shown in Table 33 


TABLE 33 

Wage-Ea-rners Engaged in Manufacturing Clothing, 1937 


Cotton making of thread and yarn, weaving, knitting, dyeing 731,000 

Leather tanning, dyeing, cutting, sewing — boots, shoes, gloves 339, Ooo 

Wool carding, spinning, weaving, knitting, dyeing 173,000 

Rayon chemical processes, thread-making, weaving, knitting, dyeing 136,000 

Silk weaving, knitting, dyeing (also some spinning) 62,000 

Rubber (usually combined with some other material) 30,000 

Miscellaneous buttons, pins, needles, feathers, etc 24,000 

Finished clothing of all kinds 684,000 


Total 2,179,000 


893 The clothing industries range all the way from the most piimi- 
tive, such as the cuiing of sheepskins in the encampments of nomadic 
Mongols, to the most complex, like the preparation of fabrics wheie 
many kinds of thread aie inteiwoven into elaborate patterns The 
mam piocesses of spinning thiead, weaving cloth, and making clothes 
are comparatively simple. All of them aie earned on. at home by hun- 
dreds of millions of people, especially in Asia and Europe The last 
part, that is, the final piepaiation of clothing, still prevails to a laige 
extent as a home industry, even where an exchange economy has 
reached its highest level Only in a few families does the purchase of 
clothing go so fat that there is no loim of dressmaking or even of 
mending clothes in the home. Many home occupations, iii addition to 
cooking, are genuine piocesses of manufacture, even though we do 
not commonly call them so 

894. The Northeastern Clothing Section The industiies that 
supply clothing are much more concentrated than those that manu- 
facture food products New England and the Middle Atlantic states, 
with 28 per cent of the country’s population, have 55 per cent of the 
wage-earners engaged in the various industiies that help to clothe us 
The South, to use that term in its old sense of the states south of Penn- 
sylvania and Ohio and east of tire Mississippi, has anothei 21 pei cent 
of the population and 27 per cent of die wage-earners in the clothing 
industries All the area west of the Mississippi River, with about 
20 per cent of the population, has only 7 per cent of this kind of 
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wage-eainers. In A894 all the bats lot New England extend beyond 
the limits that would be expected on the basis o£ population alone. 
Even m the cotton-textile indusliy, in winch New England has lost 
Its foiiiici leading position, the wagc-caintis aie still tliiee times as 
numeious as ivould be expected if all paits of the couiitit shaied 
et|ually in the woik In woolen textiles, theie aie nine tunes as many 
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as would be expected, while rayon, leather goods (mainly boots and 
shoes), and the woik of dyeing and finishing cloth have at least five 
times the number that would be expected In the silk industry, too, 
which IS a specialty of the Middle Atlantic states of Pennsylvania and 
New Jersey, New England has more than twice the expected number 
of workers 
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895. In a geneial way the paits of the clotlung mdustiy in which 
New England is weak are those in which the Middle Atlantic states 
aie strong. This is especially tine of men’s and above all women’s 
clothing, and of cotton goods diat aie knit instead of being woven 
New Yoik City is so gieat a centei foi women’s clothing, and so much 
is made in the suiiounding aica, that die Middle Atlantic states as a 
whole employed 68 per cent of the workeis Silk is almost equally a 
specialty ol eastein Pennsylvania and noithein New Jeisey The 
Middle Atlantic states employ 66 per cent of the woikeis New En- 
gland and the Middle Atlantic states togethei, although comprising 
only a8 per cent of the countiy’s population, contain the following pei- 
tentages of the wage-eai neis engaged in the clothing mdustiies Cotton 
textiles 34, men's clotlung 49, knit goods 56, dyeing and finishing 56, 
leathei goods 61, rayon 70, women’s clothing 77, silk goods 84, and 
woolen goods 88 

896. The Amemcm Cotton Industry The only clothing indus- 
tiy in which sections of the countiy other than New England and the 
Middle Atlantic states aie conspicuous is the so-called cotton industiy 
This includes the spinning of cotton yam and thread, and the weaving 
of cotton cloth, but not the almost equally great knit-goods industiy 
The old South, that is, the northern South and the Southeast of A894, 
have 73 pel cent of the wage-eaineis in this industiy, which is moie 
than thiee times as much as would be expected on the basis of then 
population The ai 4 per cent of the country’s population in the old 
South fully hold their own in scveial othei clothing industnes They 
have 22 per cent of the woikcis in dyeing and finishing, 24 per cent m 
men's clothing, 27' per cent in the knit-goods indusLiies, and 29 in 
layon Even the South, however, does not supply its own needs m all 
lines of clothing, especially boots and shoes, women’s clothing, and 
woolen goods So fai as a supply of goods foi sale in otliei sections is 
concerned, the lest of the countiy is almost negligible Chicago, Mil- 
waukee, and especially St Louis, to be suie, have flouiishing shoe 
factoiics The East Noith Cential states also do well in miscellaneous 
textiles such as embioideiies, but the uppei part of A894 shows that 
the total numbei of workeis in this branch of the clothing mdustiies 
IS small 

897 Eaily Localization of Cotton Industiy The history of the 
cotton industry provides an excellent illustiation of the centripetal 
and centrifugal tendencies discussed at the end of the last chapter 
Duiing colonial days the northern colonies giadually became the main 
industiial part of America The mdustiies, to be sine, weie very 
small and simple, but, m spite of British laws to the contiaiy, the early 
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colonials made non tools, guns, ammiimtion, cloth, cans, harness, fur- 
nituie, and vaiious other inanufactined goods 

8c)8 The indiistual levolution dining the lattei jiait of the eight- 
eenth centuiy acted in the same way as inventions in geneial It had 
Us fust and gieatest ellect upon the main ccnteis ol industi) Old 
England and New England weie the places wlieic the iiiiinediate efiect 
was gieatest The Biitish, to he sine, did then best to pievcnt new 
inventions, such as the spinning jenny and power loom, fiom being 
used in otliei countiies, but emigiants soon caiiicd them to Ameiica 
Inasmuch as woolen, linen, and cotton textiles alieady had a good 
stait in New England, and the people theie vveie looking loi new 
means of making a living, a little coastal aica fiom Poitsniouth to 
New London soon became seiond onij to Lamashiie as a textile 
centei The New Englandeis who oiganued the new lactones foini 
an inteiesting contiast to the leadeis ot the textile iiulusti) in Phila- 
delphia The Philadelphians weie mainly mastei wcaveis lathei than 
incichants They weie intcicstcd in good woiknianslnj), and weie not 
in the habit of tiying new ventuies The skill of their hands pte- 
vented them horn seeing the advantages of mathines Some of this 
skill was earned to New England by weavcis who weie lined to seive 
as teaeheis in the new factoiies The contiast between New England 
and Philadelphia was much like that between Old England and Fiance. 
In Philadelphia and Fiance the cotton industiy is still oiganized with 
special icfeiencc to small shops winch make especially fine goods and 
cany on the most difficult parts of the industiy, in the two Englands 
the big factoi)' surrounded by the houses of hundreds of factoiy work- 
eis is the lule 

899 Past and Present Advantages or New England (1) Waici- 
powci Although New England does not owe Us textile industiy to 
wateipowci, as is sometimes said, such pow'er wms .ceilainl) a help 
in giving the industiy an eaily start Aftei deciding to replace then 
alieady active hand mdustnes by factoiies jn which power looms and 
spinning jennies weie used, the New Englandeis looked aiouiid for 
souices of power. Some tried horses, but sites wheie watei wheels 
weie already employed foi gunding giain pioved better AV^aterpower 
IS more widely distributed, nearer tlie sea, and more legulai m volume 
at all seasons in New England than faither south Glacial lakes, ponds, 
and swamps, as well as a cover of forests, make the New England water 
unusually fiee from mud and hence excellent for bleaching More- 
over, at places such as Fall River the waterpower is so near the sea 
that the cost of land transportation for law cotton and for the finished 
goods is negligible. This advantage still continues. . It. is. far dess 
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important than formerly, however, because transpoitation by land has 
improved and become cheaper to a far grcatei degiee than by water 
goo. (3) Climate The climate of southein New England was a gieat 
help to the cotton industry in early times, but is not so gieat a help 
now This was especially tiue at oceanic places like New Bedfoid and 
Fall Rivei, which weie long the gieatest cotton-manufacturing cities 
of Ameiica Theie, as in the Manchester climate of England, humid 
winds fiom the sea keep the cotton yam moist enough so that it does 
not break easily. Such a climate, being well-nigh the most healthful 
and stimulating m all Noith America, is one leason why the New 
England textile workcis weie unusually efficient It is also one icason 
why Newport continues to be a famous and wealthy summer resoit. 
In the South, on the othei hand, the hot dry days which frequently 
occur m summer lead to much breakage of the yam, thereby in- 
cieasing the cost of manufactuie and almost prohibiting the making 
of fine goods On the other hand, hot humid days which aie also 
fiequent in summei, have a bad effect on the woikeis, who become 
weaiy and careless. When aitificial humidity was mtioduced, it ovei- 
came the effect of dryness but made matteis even woise foi the 
workeis Nevertheless, when air conditioning reached such a de- 
velopment that a factory could be cooled as well as warmed and at 
the some time given the right amount of humidity, the climatic 
advantage of new England largely disappeared 

goi (3) Labor and. Capital. From the standpoint of both labor 
and capital New England had a greater advantage ovei the South 
in the past than at present We have seen that the combination of 
poor faims and eneigetic farmers was a factor in leading the early 
New Englanders to carry on hand industiies The same conditions 
made them, or their daughters, ready to woik in factories. After 
the cotton industry had become well established, immigiant labor 
was easily available in southern New England The South, on the 
contrary, had to rely on inefficient slave labor until aftci the Civil War. 
Now, however, when it is no longer considered degrading to woik in a 
mill, a large supply of efficient white labor actually gives the South 
an advantage because wag<K are lower there than in the Noith 
Financial lesouices were piobably more important than labor m de- 
veloping the cotton industry in New England lather than in the 
Soudi, wheie the raw material is giown Personal wealth m early 
America was mainly held by twm groups, the planters and the mer- 
chants. The southern planter held iidies m the form of land and 
slaves, but laiely had leady money beyond the limits of what came 
eadi year hom the a'ops. In odier woids, he had little readily avail- 
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able capital The noitlietn met chant made his money by taking 
iisks, putting a large sum of capital into a single vcntiiie, and waiting 
for piofits His capital was licpiicl at fiecpient intcivals aftei a ship 
letuined with a piofitable caigo Thus it was not at all lesolutionaiy 
for the merchant to buy stock in a coipoiatioii, or c\en to stait a 
factoiy, wheicas it lecpiiicd a complete change of habits foi the 
plantei to do so Moieovei, the Wai of 1812 made foieign tomineire 
unpiofitable in New England at the veiy time when money seas needed 
foi cotton factoiies, which weic piosing highly piofitable Hence, 
in the eaily nineteenth centiuy, almost eveiy meichaiit in Boston 
owned shaics in cotton mills Tins achantage, like \auoiis oiiieis, 
still peisists, but has lost imuli of its impoitante Beople ate much 
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moie leady to invest capital in distant paits of the country than they 
weie a centiuy or mote ago Many laige cotton mills in the South 
aie owned by noitheiii companies which still have mills in the Noith 
902 Tiil Smrr ro inn South. The conditions desciihetl in the 
last paiagiaph have combined with impioveinents in machiiiciy to 
shift the ccntei of cotton spinning and weaving fiom New England 
to the Cotton Belt Ago2 shows how this has taken place fiom one 
census to anothei in the textile industry The decrease in the amount 
of cotton spun m New England, and the amazing increase in the South, 
show that the simpler pait of the clothing indusliics now belongs 
mainly to the South, especially the Caiolinas. The somewhat more 
difficult woik of weaving cotton cloth has not shifted quite so much, 
but the South now makes fai mote than any other seemon In knit 
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goods, which lequire moie skill than woven goods, Pennsylvania is 
still decidedly the leader, and the region within a radius of 200 miles 
of New Yoik, that is, the tlnee southern New England states and much 
of the three Middle Atlantic states, together with the industiial parts 
of Delaware and Maiyland, still employs 40 pei cent of the workers 
in coinpaiison with 11 per cent in the remaining South Atlantic states 
and 13 per cent in the East South Ccntial states Pennsylvania alone 
has 27 per cent of all the woikcis in knit goods, while New Yoik, 
Massachusetts, and New Jeiscy have another 20 per cent On the 



A903— W.ige Eaincis Engaged in Making Cotton Textiles This includes woven, 
knit and miscellaneous gooels, igj'/ Total number o[ wage enineis, 694,500, o£ 
whom go'/n were in soiitliein New England and the Al'iddle Atlantic states, gp/p in 
the South Atlantic states and in all cotton raising states excluding Vnginia 

and Missouri 

otliei hand, Noith Caiolina alone has 24 per cent of cotton spinneis 
and wcaveis, while South Caiolina and Geoigia come next, with 35 
pci cent between them In each industiy tlnee states do more than 
half the woik Such figuies illustiate the way in which industiies 
tend to concent! ate in certain areas which have special advantages 
in respect to raw mateiials, transpoitation, markets, high skill, 
01 an eaily stait ^Vooleii goods have not shifted their location to 
any sucli extent as cotton goods 

903 NoRiii AND South in Present Clothing Industries We shall 
conclude oui study of the textile gioup of industiies with some maps 
showing the location of live great blanches A903 illustiates the entire 
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cotton industiy including spinning, weaving, and knitting.* Noith 
Carolina, South Caiolina, and Georgia ate easily the leatlcis li) leasoii 
of the yam that they spin and weave into cloth Knit goods put Penn- 
sylvania next, and then comes Massachusetts which still is-eaves the liner 
grades of cloth The gieatest conccnti atioii of cotton iiidustiies is 
found not fai horn the Fall Line fioin Winston-Salem sonthwestward 
acioss Noith Caiolina, South Caiolina, and Geoigia to Alabama 
Tlicie the centiifugal influence of the law matenal, theap laboi, 
wateipowei, and a local maiket 
gives these foui states 46 pen cent 
of the whole industi) On the othei 
hand, the centnpetal elfcet of an 
caily stait, high skill, and an even 
laigei niaikct enables the sniallei 
aiea within 200 miles of New Yoik 
to letain 30 pet cent of it 

904 A map of woolen nianu- 
factuiing (A904) picsents ciuite a 
clifEeient pictuie The four south- 
ein states which excel in cotton 
manufacturing employ only 3 pei 
cent of the woikers in wool, while 
the aiea within a ladius of 200 
miles of New York eniplo)s 78 pei 
cent, with the greatest concentia- 
tion in eastern Massachusetts and 
Rhode Island The maikel foi 
woolen cloth lies faithei noith than 
for cotton because ol the tcmpeia- 
tiiie Raw wool comes fioni distant 
regions such as the Rocky Moun- 
tain states and Austialia, wheie theie aie not enough peojile to make 
It worth while to establish big industiics. Moicovci, wool is so expen- 
sive that the cost of tiaiispoitation is lelatively less than foi cotton 
One leason why the industiy is slow in expanding westvaid is that 
the states boideiing the Gieat Lakes have then hands full with the 
lion and steel industries Hence New England and the Middle At- 
lantic states aie left with 80 pei cent of the woikeis in wool and a still 
laigei peicentage of the value of the goods pioduccd 

* Knit goods consist of such articles as stockings, shirts, skirts, and gloves 
Neaih two thirds of the inatciuil, when letkoned bv value, is cotton, one sivth wool, 
and one sixth silk 
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905 Factors That Locate New Industries Silk and rayon 
afford an mteiesting example of what often happens when new in- 
dustries aie established Silk, to be suie, has been used from time 
immemorial, but only in the last generation or two has it been used in 
Ameiica on any large scale Rayon, of couise, is a chemical product 
of the present centuiy The expeiience, skilled labor, machineiy, and 
factory technique needed in conveiting silk and layon into cloth aie 
practically the same as in the cotton and woolen mdustnes The 
Noith Cential states have been so busy with then non goods and the 



A905 — IVage Earners Engaged m 
Afanufarturing Silk and Rajon, 1937, 
82,238 workers yS'/c' 'u southern New 
England and Middle Atlantic states, 
and 17% in South Atlantic states 
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Great Plains and the West Coast with problems of lecent settlement 
and agriculture that they have as yet taken little inteicst in textile 
manufactuiing Tlieiefoie the North Atlantic and bouih Atlantic 
states have been the compeutois for new business in textiles It 
appeals from Ago5, however, that the aiea centciing in New Yoik has 
absoibed 78 pei cent of the new business (layon, etc) and the entiie 
South only 19 pei cent This is anothei example of the centiipetal 
powei of a region where skill, good maikets, and the long establish- 
ment of industiy tend to hold old industiies and diaw new ones. 
The same thing is illusuatcd by the woik of dyeing, bleaching, and 
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finishing cIolIi (^905), winch icqnncs moic skill lhan almost any 
othci phase of the textile inclustiy Some ol this is done wheicMi imicli 
cloth IS made It is ol inteiest, howevei, that heie, too, the tentiijieial 
loice is stiong As a icsult ol the laige iiiigiauoii ol the cotton 111- 
dustiy to the south that section employs uy pci cent o£ the woikcis 
engaged in dyeing, bleaching, and fmisliiiig cloth, but the aiea iviihin 
200 miles ol New Yoik employs ()8 pei cent 

go6 Thl Garmlni ^Vorki rs The last step in the jiicjiaiation 
ol clothing, that is, the fashioning of cloth into gaiinctUs, might 
almost be called a connnuiiity industiy In a siinjile way it is earned 



and m .ill '.outhciii suits, 11)37 

on in piactically all paits ol the woild As a well-de\ eloped manu- 
lattuiing industiy, how'cver, it is developed iiiainlv 111 a few of the 
most intensive industiial aieas ( Vgolt) The New Voik sectoi fioni 
Tvlassadiusetts to Waiyland employs GO pei tent of the woikeis and 
makes most of the inoie expeiisise gainieiits base ahead) seen 

that this owes nnuh to the widcspiead idea that Netv Yoik is the 
center of taste and fashion, but we should also note that it is an out- 
standing example of the centiipetal 01 centiahzing tendency This 
tendency is best able to expiess itself m the kind of manufactures 
which are light in propoition to their weight, ivhicli owe their value 
largely to human skill lather than raw inatciials, wdnch require a 
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variety of goods to produce the finished article, and in ivhich estab- 
lished reputation has a great influence upon sales Nevertheless the 
pull of a great western market is strong enough so that Illinois, 
Missouri, and Indiana employ 13 pei cent of the workers and the 
Pacific Coast neaily aiiothei 4 per cent On the other hand, the 
South, in spite of its great production of cloth, makes only a little 
clothing Fiom Virginia southward the South Atlantic states employ 
meicly 4 per cent of the gaimcnt workers Most of these are engaged 
in making woikshiits, overalls, and other inexpensive rough garments, 
The secret of this distribution of the garment mdustiy lies largely in 
buying power and in the persistence of a home industiy. The South 
cannot yet afford to buy so much of the moie expensive kinds of 
readymade clothing as the Noith Moieovci, the people who can 
afford such clothing feel especially well diessed if then gaiments bear 
a New York label. 

gay World Distribution or the Cotton Industry In the woild 
as a whole the relation between the production and manufacture of 
cotton is much the same as in the United States Agoy shows that 
most of the world’s cotton is raised in latitudes lower than 35°, while 
B907 indicates that half is manufactuied in legions noith of 40°. 
The gieatest nonpioducing manufactuieis aie (1) the North Sea 
countiies and cential Eiuope, including Gieat Britain, Geimany, 
France, and northein Italy, (2) the coastal part of the northeastern 
United States, (3) Japan, and (4) the Russian regions near Kiev and 
Moscow The United States and Soviet Russia are so large that they 
use then own cotton grown m aieas much waimer than the relatively 
cool manufacturing distiicts Western Euiope gets its cotton mainly 
fiom the United States, Egypt, and India, Japan draws on India and 
the United States The main areas which pioduce cotton and also 
manufactuie U are our southern states, China, India, Brazil, and 
Mexico Yet even m the southern states the mills take a good deal 
of cotton that has moved northward, coming fiom Texas and Missis- 
sippi to the Carolinas, while m Brazil, although a little cotton giows 
near Sao Paulo, the main supply winch is theie manufactured comes 
fiom near Recife, 1,400 miles to the northeast The southern states 
and China, being in the Mild East Coast Region, show a distinct re- 
semblance so far as cotton is concerned In China, however, the 
land IS so fully needed for food that some cotton is actually imported 
India, on the contrary, sends the major pait of its cotton to Japan, 
England, and other European countiies Its cotton for home con- 
sumption goes mainly to the seacoast near Bombay, where the climate, 
though constantly watm, is at least moist instead of very dry as is the 
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case faither norili Egypt is the only impoitant pioducer which is 
not also an important manufactuiei The labor supply theie is 
abundant, and its quality is probably at least compaiable to that of 
India Coal might be imported cheaply from England by sea The 
extreme diyness of the climate, however, puts a severe handicap upon 
cotton manufacturing 

go8 The Equaioiwaid Migmtton of Cotton Mantifaclunng Most 
of the cotton manufactuiing within 40° of the equator lepiesents a de- 
velopment since 1880 Before that date oui South, Japan, China, 
Brazil, and Mexico bought piactically all their cotton cloth horn lughei 
latitudes The movement of the center of the Ameiican cotton 
industiy horn New England to the Carohnas is part of a widespiead 
geneial tendency which is apparent all over the world The mam 
leasons for it are abundant and dieap supplies of labor in lowei 
latitudes, low costs of living there, local supplies of raw mateiial, 
large local maiEets, low taxes 01 other political help, and the fact that 
much of the cotton industiy, as we have seen, is neaily automatic. 
This last reason is commonly neglected, but without it the otlieis 
would lose much of their foice 

gog The Woolen Industry. Many of the mam facts about die 
woolen industi7 have already been stated, but a comparison of A and 
Bgog with the coiresponding cotton maps (A and B907) brings out 
two curious contiasts between wool and cotton Wool (Agog), unlihe 
cotton (A907), IS pioduced abundantly m all continents and all the 
mam regions of the world except where Tropical Rainforests, Wet 
Tiopical Agricultuie, Cool Coniferous Foiests, Tundias, and iceshects 
prevail Even m equatoiial latitudes and deseits sheep aie found if 
the altitude is great enough, while llamas, camels, and goats supply 
substitutes for wool Anodter contiast is that in the case of cotton, 
but not of wool, the primitive industry has piactically come to an 
end. The majoiity of the dots and aosscs in the Asiatic and tiopical 
parts of the woolen inanufacturmg map (Bgog) and many of those 
xn Mediteriancan lands, represent wool which is used locally in 
primitive houseliold industries foi clothing, lugs, bags, felts, and thick 
tent-cloth The habit of making these things was established long 
before factoiics came into existence The fibets of wool aie so long 
and so coveted with Uny barbs that piiimtivc people can spin them 
into thread far moie easily than cotton. Anothei contiast is that, 
while pait of the cotton industiy has icccntly expanded into areas 
where the law mateual is laiscd, the western United Slates, Aigentma, 
South Africa, Austialia, and New Zealand, m spite of an enonnous 
number of sheep, show only a slight deVelbpment of inanulactui mg 
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England, France, the Low Countries, Germany, and the northeastern 
United States continue to be great centeis ol the woolen industry, 
even though some o£ them have few sheep 

gio One reason why tlie woolen industry has not changed its 
location so much as the cotton industiy is its greater complexity. 
Although wool can be made into cloth more easily than cotton when 
primitive methods aie employed, the opposite is tiue m modem 
factories Woolen mills require moie skillful labor than cotton mills. 
The dilleience m skill is evident in the fact that in igig, when both 
industiies wcie working undei piessuie, the average wage-earner in 
Massachusetts received JSgy in the cotton industry and $1,045 iti the 
woolen industry Before the depression of igsg-sa, but after the 
New England cotton industry had suffered its post-war setback, a 
similar latio pievailed, $970 per year for cotton workers and $1,220 
foi woolen woikeis Thus wool piovides another example of the 
principle that, Ihc grealet the skill required in an industry, the more 
likely that industry is to be located in one of the great centers of 
industry, and the less likely it is to change its location Another factoi 
in keeping the woolen industry in the noitheastein United States and 
western Europe is the puce of wool compared with the cost of trans- 
poitation A pound of washed wool costs two or three times as much 
as a pound of cotton The more expensive product can, of couise, 
stand tiansportation much better than the less expensive Still a thud 
factor IS the supply of labor The five main legions where wool is 
raised abundantly but not manufactuicd to any great extent are all 
newly settled sections with only a spaise population This is equally 
true in the westcin United States and in four southern areas— South 
America, South Afiica, Australia, and New Zealand In such places the 
labor supply is not large, new enteipiises connected with the develop 
ment of the countiy demand much labor, and wages are high Theie- 
forc, although the labor is skillful, there is little to tempt the woolen 
manufactuiei to use it Finally, the legions where most of the world’s 
wool is laised do not afford a large maiket In our western states 
the population is small All font of the wool-iaising areas of the 
southern hemispheie together have fewei people than a single province 
of China 01 India The buying power of these sheep-iaiseis, to be 
sme, IS 1 datively high, but in general their climates are sufficiently 
waim so that they need less woolen clothing than the people of the 
northern United States and Europe 

911 The distribution of the use of wool in Europe (Agii) illus- 
tiates .some of the points that have just been made The figures there 
indicate the numbci of pounds of wool used by the factories eacli 



Tin: \vooLr\ imihstry 


581 


year for each inhabitant Gicat Biitain with 13 pounds jier capita 
and Belgium and Fiance with 10 pounds mamifactine far nioie than 
then people need Hence they have a laige amount foi export 
Geiinany, Switzerland, Italy, and Ficnch North Ahita, with 4 or 
5 pounds per capita, also base somewhat moie than the> need An- 
otlici laige section, embiacmg the Scandinavian, Baltic, and Balkan 
regions, together with Spam, cithei raises 01 impoits 2 to j pounds 
pci capita, which is enough for local needs but not for export The 
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Soviet Republic, Poland and several small countiics, on the other 
hand, have less than g pounds pei capita, which is not enough to 
piovide piopei clothing 111 a cold cliinate The supiemacy of the 
North Sea region as a woolen manufactuiing region is obvious nr Agi 1, 
but is not shaied by all the North Sea couirtiies The Nethcilands 
and Denmark manufacture so little wool that they have to impoit 
cloth in Older to be propeily clothed Another important point 
biought out by Aijii is that most countries evidently manufacture a 



582 


FOOD AND CLOTHING INDUSTRIES 


large share of the woolen clothes that they use This does not neces- 
saiily'inean factoiics, howevei, for much of the woolen cloth in 
countiies such as the Balkan States. Spam, North Afiica, and Tuikcy is 
made by hand at home, and not in factoiics. A similai study of linen 
would show that a siupnsing amount of linen cloth is still made by 
hand in Poland, the Baltic States, and Russia 

9 1 2 The Sill Industry In the silk industry some of the pi inciples 
which we have just discussed are illustiated still fuither Pioduction 
IS mainly limited to Japan and China, with mmoi areas in noith 
Italy, othei Mediteiianean lands, and sonthein Russia In piac- 
lically all these places the primitive type of silk manufactuiing has 
attained a faiily higli development, thus illustiating how the piesence 
of a lesouicc stimulates people to use it In oui day the prnnuive 
industiy still continues on a small scale in Iian and on a largei scale 
in China and Japan On the othei hand, the silk industiy in its 
complex foiin has developed mainly in Fiance, Japan, Geimany, and 
above all the United Slates, with a little m Italy, Swttzeiland, and 
England In Japan, Fiance, and Italy this began as a response to a 
native product In Fiance the response has gone so fai that laige 
impoits aic needed, and the mills aiound Lyon use the most modem 
methods The outstanding fact, howevei, is that the United States 
consumes neaily thicc fifths of the woild’s silk The single city of 
Pateison, New Jeisey, maniifactuies close to one twelfth of the entne 
woild pioduction, while nearly half of the woild’s supply is utilized 
within a handled miles of New Yoik or Philadelphia In few othei 
lines of manufactuiing is there so lemaikable a concenti ation The 
leason foi the choice of Pateison lathei than some neighboiing city is 
hugely accident The city has watcipowei, and someone happened 
to use it foi silk mills latliei than some othei kind But the concen- 
ti ation iieai New Yoik and Philadelphia is by no means accidental 
It IS the ultimate cxpiession of (i) the cncigy and skill of the noilli- 
castcin United States, (2) the gieat natuial lesouices of the United 
States as a whole and the concentiation ol wealth in the noithcast, and 
(3) the fact that New Yoik and to a less extent Philadelphia, by viitue 
of having the best locations on the Atlantic Coast in the Continental 
Cyclonic Region, hate become two of the count! y’s mam foci of popu- 
lation, iveallh, and mdusLiy Raw silk is woith about tliiity times as 
much pei pound as law cotton Theiefoie the cost of tianspoitation 
is of little impoitance in the final cost of the goods The cost of the 
powei used in silk manufacturing is also of minoi impoitance Flcnce 
the final piodiict is manufactuied wheie people of high skill and gieat 
eneigy, such as the old Philadelphia weaveis, aie available, and close 
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to the main centci foi the manufactuic of di esses and other garments 
to be bought by women who ai e able to afloul suth expensu e mateiials. 

913 Leathlr and Shoes Leatlici shoes aic a necessity to ns, but a 
luxury to fully half the woild’s people In the cyelonu regions and in 
the cool tempeiate interioi, practically cvciyone weais them, although 
they aie still displaced to a small extent by wooden shoes m paits of 
the Netherlands and elsewheie In Mediteiianean legions almost 
eveiyone owns leathei shoes Neveitheless, m cmmtiies like Tuikey 
they are such a luxmy that people often walk baiefooted, but tairy 
then shoes and put them on foi looks when they leath their destina- 
tion In the lest of the woild, subbtitiites foi leathei aie used in tlie 
moic piogiessivc countiies, but baie feet bctome inoie and inoie pic- 
dominant as one goes towaid the cquatoi E\en in oin own South 
baiefooted Negioes aie niimeious In Japan, cloth shoes and w'ooden 
sandals aie common, and 111 China they aie woiii by the moie pios- 
pcious people In both countiies, howesei, the east ma)oiity go baic- 
footed while at w'oik in the house 01 the field This is still 11101 e 
tiue in India, the East Indies, and the tiopical jiaits of Afiita and 
Ameiica Such a condition is bad foi health Shoes aie least common 
in the veiy regions wheie the hookwoini and oihci paiasitcs aic most 
abundant, and where hiuiscs and cuts on people's feet aic most likely 
to foim peisistent soies It eceiyone woie shoes, the hookw’oim dis- 
ease would be gieatly reduced, and the efficiency of the vast area 
within 35° of the equatoi would be iiiucli incieased 

914 The unfavoiable distnbution of the weaiiiig of shoes arises 
paitly fiom the tempeiatiue, for in waini weather shoes aie often 
uncomfortable It also aiises paitly fiom the scaicity of good leather 
outside the Cool Continental, Cyclonic, Mediteiianean, and Desett 
climates, and paitly fiom the distiibution ot eneigy and skill which is 
so impoitant m all phases of industiy In A463 India appeals to 
ha\c an enoimous numbci of cattle, and so it has— fai moic than 
any other countiy in the w'oild, and almost as many as the United 
States pel capita Foui animals foi cveiy ten people m India, 
howevei, provide fai less leathei foi each peison than w'e get fiom h\e 
animals foi eveiy ten people Our animals aie twice as heavy as those 
of India, and of couise have laigei hides Half of them aie killed 
when tw'O 01 thiee yeais old, and few live beyond ten yeais In 
India, on the contiaiy, the cattle are used mainly foi plowing and 
hauling, and are almost never killed foi meat Hence the animals 
that die each year foim a much smaller peicentage of the total than 
with us Inasmuch as the animals that die aie old, their hides 
aie usually pooi because full of holes whcie the animals have been 
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piled b| tlie yolc, wiinded in fights, oi stung by insects which have 
pioduccd sores Moreover, the hides are not well collected oi tanned, 
The poor peasants usually slin the animals whete they die, but many 
hides aie not collected at all and othcis aie cut in skinning Fuiilier- 
inoic, the tanning is pooily done, and sometimes tlie hides aie used 
with only meager picpaiation This illustiates the way in whicli the 
quality as well as the quantity of goods tends to be poor in hot 
countiies, and irapioves fioin equatoiial to cyclonic legions Even 
tlioiigli Its hides aie pool and i datively scanty, India has to expoit 
a gieat many ot them because the people aie too poor to adoid sudi 
an expensive luxuiy as slioes Apinst this, however, must he set the 
lait that in bleeding cattle lor tender beef and abundant milk we have 
also bied dun hides Then too we kill gieat nuinheis ot annuals 
befuic their hides have attained lull stiength In spite ol all tins 
the hides ol oui own cattle and tlie gieat nunihei that we inipoit 
pioiidc us with stout shoes, wlieicas most ol India goes baieloolcd 
and sultcis lioin hookwoiin disease even though cattle aie abundant, 
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THE SHELTER INDUSTRIES 

gig Nature or Industries The amount of woik dcToted to the 
manulactuie of matciials Tvith which to build and fuinish houses, 
offices, factoiies, and other forms of shekel is ama/ing Some idea 
of it may be obtained fiom Table 31 llus does not include the 
caipenleis, iiiasons, pliimbeis, painteis, and otheis who coiistiuct a 
building and piepaie it for occupancy, noi the lumbeiinen who cut 
the logs fiom which the lumber is piepaicd These workeis arc 
piimary pioduceis, not persons engaged in manufactuiing Only 
the manufactuiing pait of the lumbci industiy is included in the tabic 
-the pait earned on in sawmills, planing-nulls, and wood-tuining 
establishments The wage-earneis engaged m making the mateiidls 
commonly used m erecting and equipping our buildings outnumber 
those engaged in the manufacture of foodstuffs (1,700,000 against 
1,100,000), and aie thiee fouiths as numeious as those engaged in 
making cloth and clothing Their number is large because among 
highly civilized nations the users of a building larely take any dnect 
pait m electing it, 01 in making its furnishings Neveitheless, they 
equip then buildings most lacishly Pnmitive people, on the other 
hand, and even the rural population of fanly advanced countries, 
such as Chile, Russia, and Rumania, do a suiprisingly laige pait of 
the woik of making and equipping their own houses A Biazihan 
house of plastcicd mud with a thatched loof of leaves consists of 
stiuctuial niateiidls which lequiie practically no manufactuiing No 
paint or equipment loi heating, lighting, and plumbing is used The 
cooking auangeraents consist of an outdoor oven of mud, and a few 
pots and pans Tables and even bedsteads aie scaice and often home- 
made. The dishes for an cntiic family can be put on a single tiay 
Contiast all this with our own elaboiate aiiangements It seems 
clear that, as we go fiom food to clothing and then to shekel, we 
begin with mdustiies which m large measure still lemain relatively 
simple, even among the most advanced people In the clothing in- 
dustries, however, and still moie in the shelter industries we come to 
groups which remain simple among backwaid people, but become 
highly complex in the most piogiessive countiies. 

S8S 
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TABLE 3+ 

Wage-Earneks Engaged in Manufacturing the Materials and 
Equipment Needed for Houses and Other Forms of Shelter, 1937 


Lumber sawing, planing, turning, etc 417,000 

Other structural materials brick, iron, glass, stone, etc 298,000 

Heating, cooking, lighting, refrigerating, and plumbing apparatus 321,000 

Furniture chairs, tables, beds, etc 252,000 

Interior furnishings carpets, rugs, pictuies, hardware, dishes 333, 000 

Paint, varnish, etc . 40,000 


916. Distyibiition of Shelter Indushics in the United States The 
degree to which the difEeient sections of the United States supply then 
own needs foi stiuctuial materials is illustiated hy the two uppci bais 
in the vaiious paits of A916 In the United States, unlike most 
countiies, lumbei is still the mam mateiial for houses New England, 
the Middle Atlantic states, and the West Noith Central states produce 
far less lumber than they need and do inudi less than then fan share 
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of sawing, planing, and turning the lumber to prepare it for use 
All other sections, especially the Southeast and Northwest, do more 
than then sliaie With other stiuctuial materials such as brick, stone, 
cement, and concrete it is quite dilleient. All paits of the country 
eveept tire West Noith Cential and West South Cential slates manu- 
factuie just about as much as they need This is natural, for clay 
and stone are widely distiibutcd and aie costly to uaiispoiL They 
are relatively scarce, however, in the great plains of the West Central 
states beyond the Mississippi 
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917 The equipment of a house 01 other building falls into tluee 
mam parts, (i) appaiatus foi plumbing, heating, lighting, tooking, 
deaning, and lefiigeiatmg, (a) fiunitiue, and (3) fuinishings such 
as caipets, lugs, dishes, clocks, pictiues, and oinainents A91G shows 
that household appaiatus is nianufactuicd in piopoition to the num- 
ber of people in New England and the Middle Atlantic states, and 
in vast quantities in the East Noith Cential states whcie the non of 
which It is largely constiuctcd is most easily available The lest 
of the countiy lelies heavily on the states fioni Ohio to Illinois and 
even as far as Iowa foi means of making houses comfoi table and foi 
equipment for such woik as cooking and iioning. The bais foi fuini- 
tuie have a length propoitional to the population in loin sections 
of AgiG, but the East North Cential states and the Noithein South 
make nioie than then shaie, while the Southeast, West South 
Cential, and Rocky Mountain states show a dcficienc) The wide chs- 
tiibtUion of fmests and the bulkiiicss of fuimtuie cncouiage the 
manufactuie of enough fuimtme foi local needs The picsence of 
haidwood forests south of the Great Lakes and in the southein Ap- 
palachians helps to make Midngan, Indiana, Illinois, and Noith 
Caiohna conspicuous as furniture-makeis Inasmuch as wood as well 
as plaster can be beautified and pieseived bv paint or vatnish, these 
chemical products belong to the shelter mdustnes The Pacific Coast, 
as often happens, takes caie of its own needs m this respect, as appears 
m the lowei bars of Agi6 The Middle Atlantic and East North 
Central states make far more than they need— three quartets of the 
whole— and the rest of the country relies largely on them. New Jersey 
IS the greatest state for paints and vainislics, witli Illinois, New York, 
and Ohio next. 

9 18. Forest Products Wood, like many other products, furnishes 
the material for a simple indusu-y, a community industry, and one 
main complex industry, as well as scvcial minor ones such as the 
making of matdics and lasts The simple industiy is that whidi is 
carried on in sawmills It begins with skidding logs onto lolleis 
which carry them to arcular saws Thcie slabs are sliced off to get 
lid of tlie bark, and the logs are sawed into rough beams and boards, 
or sometimes into shingles, laths, staves, mine pi ops, tics, 01 other 
forms The distiibution of this industry (AiG-i) is piactically iden- 
tical with diat of die cutting of lumbei in the foiests A large share 
of the mills get then powei by burning the waste wood cut from the 
logs, but in lecent yeais hydroelectiic power has iiici eased in iin- 
poitance Some sawmills have steam-heated dicing kilns, but otheis 
let the lumber dry in die open air. The size of die mills varies 



588 


THE SHELTER INDUSTRIES 


geographically Laige mills wiLh modem, equipment aic most com- 
mon on the Pacific Coast The gieat size of the logs there requires 
mechanical handling The fact that large tiacts are otvned by single 
intciests also fatois laige mills In that legioii three gieat companies 
hold 11 per cent of all piivately owned timber in the United States 
Accoidingly, about a thud of the mills on the Pacific Coast aie really 
large In the South, wheie neither the tiees noi the lumbei tiacts 
aie geneially so huge, about a quaitei of the mills aie laige In the 
Appalachian and Gieat Lakes legions the piepondciance of small 
holdings leduces the laige mills to about a tenth In New England 
the only leally laige tiacts undei a single owneiship are held by a 
few papci companies which control about half the pulp wood of 
New England Accoidingly, few sawmills theie aie laige, and small 
mills that aie moved evciy yeai oi two are common Sawmills aie one 
of the big industiies in the United States, employing gspooo wage- 
earneis in 1937 

gig. The community industiy based on lumbei is earned on in 
planing-inills, and by contiactois and caipcnteis The census lepoits 
4,500 planmg-mills compaied with nearly 14,000 sawmills, but wood 
IS also planed m thousands of sawmills, and piobably tens of thou- 
sands of caipenters’ shops Such mills and shops taken ough lumbei as 
it comes fiom the sawmills, and plane, bevel, saw, and chisel it to the 
shape and size desiied foi building opeiations Naturally the dis- 
tribution of planing-mills is very dilfeient from that of sawmills 
Cities such as New Yoik, Detroit, Chicago, and Los Angeles aie con- 
spicuous as the sites of planing mills because many buildings aic 
elected there Leaving out the thiee Pacific states, winch employ 32 
per cent of the sawmill woikcis and 17 per cent of those in planing 
mills, the seven othei states with the most sawmills aie all in the south— 
Louisiana, Arkansas, Alabama, Mississippi, Florida, Noith Carolina, 
and Texas These employ 54 per cent of the sawmill wage-eainers, 
but only 25 pei cent of the planing-mill workers On the other hand, 
the ten states fioiii southern New England and New Jersey westward 
to Iowa do only 3 per cent of the sawmill work, but bring so much 
lough lumbei fiom outside that they do 33 per cent of the planing-mill 
work 

920 Furniture. The furniture industry (A920) affords a clear 
example of the influence of transportation on the distribution of 
mdustiies whose products are heavy or bulky New York City and 
Philadelphia aie good places for the furniture industry because lumber 
leaches them by water, while the finished furniture, finds a market 
close by among a vast.number of people who are activh m budding 
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and furnishing new stiuctuies Skill, liovcever, is as impouaiit as 
tianspoUation, and the fuinituie uidustty lecputes high skill as ap- 
peals flora the fact that the finnituie woikei of Massathusetts eained 
about $1,400 a yeai at a time when only $970 was earned m the cotton 
industiy Ceitain towns, with nuineious skilled men in laige, well- 
equipped furmtuie factories, are able to leaeh a widely statteied 
maiket by tiansporting then piodurts paitly in the “knockdown” 
condition Thus Grand Rapids, Michigan, Sheboygan, 'Wisconsin, 
Gaidnei, Massachusetts, and scvcial towns in Indiana, Tennessee, and 
Noith Caiohiia, have been able to hold and e\paiid then maikets 
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at the expense of local factoiics elsewhcic In Massachusetts a gigantic 
cliau at the laihoad station pioclaims that Gaidner is “Chan Town,” 
just as Its neighbor, Wracheiitlon, with a huge wooden hoise at the 
station, is “Toy Town ” Eaeh excels m a biaiich of the wood 
industiy 

gai The quality of the wood joins with tiansportation and human 
skill in determining the location of the furmtuie industiy The high 
development of Noith Caiolina, and the conspicuous position of 
Chicago, Detioit, and Giand Rapids in the fiunitiue industiy, arise 
partly fioni the nature of the foiests Most fuiniture is made of 
haidwood Because of their inegular gram, fieedom fiom pitch, and 
capacity foi taking a high polish, oak, cuily maple, cliestnut, and 
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walnut aie not only moie durable but much moie beautiful than 
pine or spiuce. Agai shows that iii the pait of the East Noith Central 
states wheie the fuinituie industiy is best developed more than So per 
cent of the tmibei is haidwood In the southern Appalachians a simi- 
lai condition pievails Thus the fuinituie factoiics in the Carolmas 
and Viiginia. just as in Indiana, Illinois, Michigan, and Wisconsin, 
were originally located close to their raw mateiials, as well as in lapidly 
growing legions where theie is a laige market for the product 

gas The Stone and Earih Industries Although millions of 
tiopical and oriental houses aic built without stone, buck, cement, or 
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glass, civilized people use at least two of these in practically eveiy 
building Almost any house that can be called good has a hnck or 
stone chimney, and glass windows, and many have cement cellais In 
cities the walls are commonly made of hnck, stone, or stucco. In 
advanced countries with humid climates even the luial houses aie 
often made of stone or brick with tiled loofs, as in much of Euiope 
In less advanced and drier regions such as Egypt, India, and China, 
the gieat majority of ruial houses and many iii the cities arc made of 
adobe, or dry mud Tliey have either sloping, thatched roofs, or flat 
roofs made also of dry mud Thus day, brick, stone, cement, and 
glass are of first-rate importance m the woild as a whole In the 
United States they are usually worth ovei a billion dollais pei year— 
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more than all the flom, and. as much as the hiead, take, and tiatkeis 
made in bakeries 

923 Cement Mills. It is especially dcsiiable that cement {jlants be 
widely distributed, but the nature of the industiy limits the lumiber 
of plants So far as these raw mateiials aie conceiiied, Poitland 
cement, the kind now mainly used, might be nianufaetin ed in piac- 
titally all states The demand foi cement is also univeisal wheiever 
civilization is high In the United States it follows the geneial lines 
of our maps of wages, consumjjtion of bakei’s biead, health, and cli- 
matic energy But cement is cheap and heavy, so that tianspoitation 
by lail for 300 miles doubles its cost Theieloie, unless it tiavels 
by watei, it cannot be used 111 laige quantities fai hnin the nulls llie 
making of cement requites large, heavy machineiy, and hence abundant 
capital and a laige market foi each mill Moi covet, the piepaiation 
of each ton of cement demands half a ton of coal, 01 a coiicsponding 
amount of natuial gas, or oil Cement rcquiics gieatei heat than steel- 
making 

924 Because of all this the United States has only about 150 cement 
plants, which are giouped aiound the gieat cities in faiily close pio- 
poition to then population The gieatest single pioditcing aica is the 
Lehigh Valley in northeastern Pennsylvania and noithein New Jersey 
Theie the following conditions give gieat advantages dense and 
prospeious population, unusually good limestone and cement rock 111 
the same pits, cheap bituminous coal, the puce of which is kept down 
by competition with the powdeiy lefusc of the antlnacitc mines, good 
lailroad facilities The coal of Bnmingham and the calcaieous slag 
piocluced by limestone in blast fuinaces make Alabama the laigest 
southern pioducei of cement Abundant oil foi fuel, great wealth 
which peimits the building of many good loads, and diyncss which 
gives conciete a distinct advantage ovei wood £01 houses, cause Cali- 
fornia to piodiice moie than twice as much cement as would be ex- 
pected on the basis of population Fioin the standpoint of competi- 
tion, cement is peculiai . All the mamifat tui ei s hav e agi eed topi ocluce 
cement of only one quality, making it accoiding to a stint loimula 
Thus comjietition does not depend upon cpialiiy, but upon jiiice 
The cost of production and hence the puce depend mainly on gco- 
giaphicdl conditions, the chief of which aie the location of maikets, 
fuel, and stone 

925 Clay-Using Industries Clay is the law mateiial foi tluee 
mam products— potteiy, bucks, and tile. Potteiy is peihaps luoie 
mteiesting than bricks, but in the United States bucks aie foiu times 
as valuable. The potteiy mdustiy, as we have seen, is content! ated lu 
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two places because of the conhicting influences of long-established skill 
and fuel One is in New Jcisey (especially Tienton), wlicie the 
population is dense and foieign Hade is easy The other and gi eater 
concentiation is m Ohio (East Liveipool) neat coalfields wheie fuel 
costs scaicely half as much as in New Jetsey. Cincinnati is famous for 
its Rockwood potteiy, one of the few aitistic products in which America 
iivals the best woik of Euiope Tienton also makes china which is 
entitled to high piaise foi its beauty England, Fiance, and other 
Euiopean countiies have long been famous for such pioducts as IFedg- 
wood china and Fiench poicelam, but the Chinese and Japanese aie 
in many lespects tlie woild’s most famous potteis 

926 Tile and buck aie two of the foims in which clay is a stiuc- 
tmal inatciial In the United States, however, the main use of tiles 
IS foi diainage, Ohio is the mam aiea of pioduction In Europe, 
Asia, and Latin Ameiica, on the other hand, hundreds of squaie miles 
of loofs aie led with tiles Bricks are used in piactically all countiies. 
They aie like cement in tliiee mam ways (i) their law matciial is 
widely distributed, so that the industiy is possible almost eveiywheie, 
(2) they requne much fuel, since they have to be fined fiom six days to 
two weeks, (3) they are so heavy and cheap that tianspoitation is 
expensive compaied with their value The chief demand for buck is 
m legions whcie wood is scaice, 01 where its use in buildings bungs 
danger of fiie Sun-diied bucks, or adobe, as we have seen, give use 
to an impottant though simple mdustiy m practically all diy legions, 
burned bricks give use to a more complicated but still simple industry 
wheie cities aie laige and population is dense, and also where coal is 
abundant but lumbei expensive Wooden houses in cities hav'e biouglit 
disaster again and again. The fact that London was a city of wood in 
1666 pcimitted a gieat fine to destroy much of it It was reconstructed 
of buck. Chicago had large tiacts of wooden houses until 1871 when a 
disastious hie destioyed 17,450 buildings and rendeied 100,000 people 
homeless Today Cook County, which includes Chicago, makes more 
biick than any othei county in the United States The legion suriound- 
ing New Yoik is a second great buck-making area Baigeloads of bucks 
come to the city down the Hudson, horn the flats of noithern New Jer- 
sey, and even from Connecticut Philadelphia, Pittsburgh, Cleveland, 
and Cincinnati are built mainly of buck Pennsylvania and Ohio, with 
then abundant coal, large supplies of natural gas, and relative scarcity 
of lumbei. make more than a thud of the countiy’s bricks One reason 
why Pluladeljihia is the "City of Homes” is probably the cheapness 
of bucks This has fosteied the construction of mile after mile of 
two-stoiy buck houses m solid lows like those which dominate mos^ 
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of the industrial districts of England In rciins)hania and Ohio 
many villages and faimhouses aie built of buck. A sinulai condition 
pi e\ ails in California and the diy Southwest, and in Belgium, Holland, 
and paits of Geiraany, where fuel is abundant In Pennsylvania buck 
loads weie formeily common 

927 In one respect buck-making is quite different fiom the manu- 
factiiie of cement It reqmics only simple machineiy, and hence 
can be earned on piofitably in small units Accoiduigly the avciage 
brick plant m the IJmtcd States employs about 50 wage-eaineis, while 
the aveiage cement plant employs 225 The small investment m 
machmeiy and buildings makes it feasible to inn many buck jilaius 
only in summei when the clay can easily be dug and less fuel is needed 
The cement plants have to nin moie steadily in oidei to earn the 
Intel cst on then laigc investment 

928 Butlding-Slone Indnstncs Stone and buck Iill almost tlie 
same needs Stone, howevei, is geneially moic evpensne than buck, 
except foi lough construction like cellai walls Accouhngly it is used 
abundantly wheie lack of fuel 01 proper clay makes bucks costly, oi 
whcic gieat wealth petmits stone to be used in spite of ns cost New 
England, having no coal and being a locky jilace wheie the icesheet 
scraped away most of the clay as well as the other soil, piocluces only 
2 pel cent of the countiy’s bucks On the othei hand, it produces 
dose to one filth of the marble, granite, slate, and otliei building 
stones Michigan, Wisconsin, and Minnesota, although extremely 
active states with 18 pei cent of the couniiy’s population, lack fuel 
Hence they make only about 2 per cent of the bucks, but quairy and 
chess 8 per cent of the stone In Geoigia and Indiana a differ ent 
situation appeals. Both states make a fair amount of buck, but 
have so much good stone that they rank among the laige piocluceis 
Indiana, in tact, comes next to New Yoik and Veimont It has a 
kind of limestone so soft that it can easily be saw'ed, although latei 
It haidens on exposure to the air At the mills near the quauics this 
limestone is cut into blocks exactly the sue and shape needed in the 
buildings foi which they aie designed The blocks aie numbeied ac- 
coiding to a plan so that they can easily be fitted togethei Imnclieds 
of miles away 
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929 Equipment for Work.. Machines and chemicals may be 
legal dcd as tools with which man conveits raw materials into com- 
modities leady foi use Table 35 slates the numbei ol wage-eaineis 
engaged in manufactuiing the main kinds of tools, machines, and 
othei equipment which we employ m making food, clothing, house- 
hold goods, tianspoitatioii facilities, means of communication, scien- 
tific equipment, and luxuiies * 

TABLE 35 

Wage-Earners Engaged in Manufacturing Tools, Machines 


AND Chemicals, 1937 

Iron and steel pigs, sheets, bars, wire, bolts, etc 603,000 

Nonferrous metals copper, lead, zinc, etc , pigs, bars, sheets 117,000 

Machines of all sorts, except tor transportation, household use, etc 846,000 

Tools for hand use and ma’chme tools 118,000 

Chemicals used mainly m industry, but including agricultural (25,000) and 
household use (20,000) . 176,000 


930 The most significant feature of Table 35 is that the making 
of machineiy, even when vehicles foi iransportauon aie omitted, takes 
the foil tune of 846,000 wage-earners— an even laiger nurabei than 
are engaged in tlie manufactuie of cotton goods (731,000) If we in- 
clude those who make motor vehicles, locomotives, washing machines, 
clocks, watches, lefugeiators, ladios, sewing machines, typewuteis, and 
adding machines, the total foi machines becomes about 1,635,000 
wage-eaincis This is by no means the total numbei of people who 
help in the woik of making machines in the United States It is merely 
the aveiage numbei of wage-earners dm mg the year as a whole. In 

*The enure woik o£ manufacturing iron, nonferrous metals, and diemicals, 
after the ores or other minerals have been dug from the earth, is placed 111 this 
duision of industry, because that is where the majoi pait is used A portion, to be 
sure, goes mto the construction and equipment of buildings, or is utilized in other 
ways aside fiom machines and manufacturing piocosses Inasmuch as the amount 
thus used is unknown, 110 attempt is made to separate it tiom the much laiger part 
employed as a nic.ins of pioduuiig tools, machinery, chemicals, and olhei equipment 
fur manufacturing 
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some months, when business is uigent, the nvimbcr is far larger than 
this, m other months, far less In addition to the wage-eaineis more 
than 200,000 salaiied workeis help diicctly in lunning the fat tones 
that make machines Other liundieds of thousands work sometimes 
in making machines, but unfoitunately cannot find \soik all the yeai 
Then, too, some liundieds of thousands of people in mines, quaiues, 
forests, and fields are engaged rn producing ores, fuels, and raw 
materials which will be used for the machines which seive as tools. 
Peihaps the best way to get an idea of the impoitancc of machines is to 
note that about one fifth of all persons engaged in iiiclustiial puisuits 
are making them The other four fifths aie using the machines to 
raanufactine food products, clothes, mateiials foi building and 
equipping buildings, equipment for caiiying on tianspoitatioir and 
tiade, and luxuiies, or special kinds of goods to help in such matteis 
as pieserving health The making of machines with rsliuh to pio- 
cluce othei goods is one of the most chaiacteiistic fcatuies of highly 
advanced countries Even this, liowevei, is laigely limited to a few 
specially favoicd legions. 

931 Facilities for Transportation, Communicvtion, and Tr.'Sde 
Rapid and cheap transportation, easy means of communication, and 
hence active tiade, are among the most important results of an 
abundance of machines In order that trade may be carried on 
swiftly and easily we need not only many kinds of vehicles for trans- 
poitation, but also office facilities, means of communiiation such as 
the post office, telephone, and ladio, and many sous of packing 
equipment such as bales, boxes, and mates To a laige extent the 
manufactrue of the articles used in the woik of tianspoiiation, com- 
munication, and trade is limited to the most advanced paits of the 
woilcl, and to the sections where manufactuiing is most highly de- 
veloped Packing mateiials (wooden boxes and bauds, paper car- 
tons, steel diums, etc), to be suic, and such pioducis as cement oi 
laihoad tics, aic pioduccd m backwaid as wdl as advanced legions, 
but the machines which aie tlie ccntial fcatme of modem tianspoiia- 
tion and communication are made only where the level of achieve- 
ment IS high Table 36 shows that it takes a gicat many wage-caincis 
to make the equipment needed foi transpoitation, communication, 
and trade. 

932 Higher Needs By higher needs we mean health, recreation, 
ait, music, science, and other puisuits which go beyond the meie needs 
for food, clothing, and shelter The most impouant means of satis- 
fying these needs is the punted page Theicfoic paper and ptiuting 
madiinery form by far the greater pait of the goods whidi must be 
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TABLE 36 

Wage-Eaekers Engaged in Making Equipment for Transportation, 


Communication and Trade, 1937 

Materials for road construction , 34,000 

Railroad equipment 49 iO 0 o 

Ships and their equipment . . 62,000 

Airplanes 24,000 

Lubncants and fuels (manufacturing processes only) 85,000 

Motor vehicles 570|000 

Office equipment typewriters, adding machines, cash registers, etc 77 , 000 

Packing and shipping supplies boxes, bags, twine, etc i7S,ooo 

Miscellaneous 31,000 


Total . • 1,107,000 


nianufactuied for this puipose Neveitheless, Table 37 shows that 
theie are other important aspects, which centci mainly around esthetic 
enjoyment, health, lecication, and science Job printing and the 
punting of newspapets aie umvcisal occupations among civilized 
people The making of books, on the othei hand, as well as the 
preparation of equipment for science, medicine, spoits, and recieation, 
and of ai tides pertaining to music, art, and diama, is largely localized 
m the same regions where machines are made 

TABLE 37 

Wage-Earners Engaged in Making Equipment for Man’s Higher Needs, 1937 


Paper making, printing, and publishing 507,000 

Equipment foi music, art, and drama 64,000 

Sci&ntilic equipment 22,000 

Medical equipment, including drugs, etc 64,000 

Equipment for recreation , 39,000 

Personal and other adornment, perfumes, etc 65,000 


Total 761,000 


933 Present Distribution of Iron Industries Iron plays so 
dominant a pait in the manulacture of machinery, transportation 
equipment, and appliances for the satisfaction of higher needs that 
we may well consider the entire group of industries that depend 
mainly on non Most of the non ore of the United States now comes 
fiom the Lake Supenoi region, but the Appalachians still furnish 
about one tenth of the supply The Birmingham region in Alabama 
pioduces most of tins, but five othet states have a shaie The only 
other sources of iron 01 e worth mentioning m this countiy are the 
Rocky Mountain region, Utah, and Missouri A map of, blast fur- 
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naces shows that the western ores come to the to.il of Colorado 
to be smelted, the Lake Supenoi ores meet eastern coal near the 
south shores of the Great Lakes, and the Appalachian cues find coal 
for smelting neat their soince We base already seen that the most 
notable featme of the blast-fuinace map is the conteiuiation of the 
iion-smelting industiy along the southern shoies of Lakes Michigan 
and Erie fiom Chicago and Gary thiough Toledo, Cleveland, and Erie 
to Buffalo, with a southward projection to Pittsbuigh and ^V^hceling 
Oui next objective is to follosv the non into other industries and see 
how far their distiibution depends upon that of the blast fiiinaces and 
how far upon other factors. 

934 A List OF Iron Industries. The natrne of the industiies that 
depend piimaiily upon non, and the tlegiee to whuh they aie toii- 
centiated around the southern shoies of the Gieat Lakes, aie illus- 
tiated in Table 38 There the metallic industries listed by the United 
States census aie arranged in order according to tolunm A which shows 
the percentage of then wage-eaineis in PennsjKania and the East 
North Central states (Ohio, Indiana. Illinois, Michigan and Whs- 
consin) These states foira the Heavy Industiy Section of the United 
States The percentages belonging to this section should be com- 
paied with those of the Light Industiy Section (New York, New 
Jersey, and the six New England states), as guen in column R, and 
of the rest of the country (column C) The number of wage-earners in 
each industry is shown in thousands (column D) Columns E to H 
name the foui leading states in eacli industry and state the number 
of wage-eaineis in thousands Table 38 would be impioced if the 
census figures peimitted us to add the Buffalo distiict of New Yoik and 
the Wheeling distiict of West Viiginia to the Heavy Industry Section 
and put eastern Pennsylvania and the southein pans of Ohio and 
Indiana m the Light Industries Section Although Columbus, Dayton, 
Cincinnati, and Indianapolis cany on industiies that depend on iron, 
they tend to do the lightci kinds of woik, and thus belong to the same 
general type as Rochester, Syracuse, and Haitfoid 

935 The Heavy Industry Section Even as Table 38 now stands 
It emphasizes the fact that industries wdiicli requue much non, or that 
use non m foims that require relatively little woik in compaiison with 
the amount of raw mateiial, are concentiated on the south side of the 
Gieat Lakes Motor vehicles (No 1 in the table) use not far from 
one eighth of the iron produced in the United States Table 38 shows 
that, although the Heavy Industry Section contains only 28 per cent 
of the population of the countiy, it includes 86 per cent of the 47 j,ooo 
wage-earneis in the motor-vehicle industiy. On the other hand, the 
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Light Industry Section includes only y per cent of the motor-vehicle 
■vvoikeis, although it has 20 per cent of the population The entire 
lemaindei of the countiy with 52 pei cent of the population has to be 
content with the remaining 7 per cent of the motor-vehicle workers. 
We have alieady discussed the reasons foi all this, and for the concen- 
tration of the automobile industiy at Detroit The manufacture of 
agiicultuial machmeiy which comes next in Table 38 displays a 
similar condition It difleis fiom automobile manufacturing chiefly 
in two respects Fast, Chicago, Milwaukee, and the small cities 
near them aie the chief places conceincd Second, because of the 
location of the prairies the manufacture of agiicultuial machinery has 
expanded wcstwaid into states such as Iowa and is negligible in the 
Light Industiy Section 

936 Run down the list of Table 38 and note the change in the 
type of pioduct as one goes from mdustiics that are laigely concen- 
trated in the Heavy Industiy Section to those that aie less pievalent 
there than in the region of Light Industry Cianes (item 3) lequiie 
large amounts of non in the form of stout beams, heavy cogwheels, and 
boileis Refiigeratois (4) require relatively large sheets of metal and 
not much in the way of delicately adjusted machmeiy Steel works (5), 
which include lolling mills, repiesent the fust stage of manufactine 
after non leaves the blast furnaces In such mills pig non, as molten 
iron as it comes fioin the furnaces, is puiified and then combined per- 
haps with “sciap ” Caibon is also added to pioduce oidmaiy steel, and 
minoi metals, such as manganese, vanadium, 01 tungsten, to produce 
steel alloys with special qualities of hardness, toughness, 01 electneal 
conductivity The steel may be sold in ingots, but moie often it is at 
once lolled into sheets and bais, cliawn into locls, or shaped in other 
ways so that it is nearly leady for use in othei mills In the new “strip” 
mills the metal does not have to be handled from the tune the oie is 
melted until it comes out at the end as strips of steel “Scrap” plays an 
important part in steel mills The annual production of steel is 
geneially about a quaitcr gi eater tlian that of pig iron, because 
scrap, in the form of old non and steel, is melted up again. Each 
year, in this countiy, railroads turn m about 5,000,000 tons of sciap 
About a million automobiles are junked, and many of them go to 
the steel plants. In Europe the production of steel generally exceeds 
that of pig non by only about one eighth instead of one quarter, as 
with us This difference affords a rough measure of the way m which 
our old machines are scrapped while still useful, whereas in Europe 
they aie generally used until they wear out Although blast furnaces 
and steel mills are often run sepaiately, their general distribution is 
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almost identical Pennsylvania makes about 33 per cent of the pig 
iron and 36 per cent of the steel-mill pioducts 

937 Fiom the steel mills and lolhng-plants the steel or non has to 
move only a little way to leach othei factoiies which iiianuraLture the 
pioducts listed in the upper part of Table 38 Bolts, foigmgs, non 
pipe, foundiy products, and the tanks, hot-watci boileis, metal bath- 
tubs, and so foitli, winch constitute plumbing supplies (“ to 10) aie 
lelatively simple pioducts the manufactuie of which icquiies con- 
sideiable heat It is wise to manufactuie such aitules close to the 
blast furnaces (6), because coal as well as non is conveniently neai, 
and It costs little moie to ship the finished piodiut than to ship the 
law mateiial Going down still faithcr in Table 38 we lintl heavy 
machines such as steam engines (11), machine tools (ly), pumps (uj), 
and electiical machmeiy (33) which consist laigely of non and aie 
often of laigc size We also find pioducts such as scicvvs (13), nails 
(si), and metal doors and scieens (23) which consist of non rut into 
comparatively small pieces, but not built into machines Fiom 30 to 
yo pel cent of such products are manufactuicd in the Heavy Industiy 
Section, but the Light Industiy Section also does a good deal of this 
kind of woik, and so do other sections of the countij, as appeals in 
columns B and C 

938 Next we come to products which aie manufactured mote 
extensively in the Light Industry Section than in the Heavy Industiy 
Section They include such aiticles as haidwaie and cutleiy (a8), 
printing machmeiy (30), ladios (32), clocks and watches (33), office 
machmeiy (typewiiteis, adding machines, cash legisleis, and so forth) 
(38), textile machinery (41), and scientific equipment (40), includ- 
ing such Items as suigical and dental implements, scientific appaiatus, 
and cameias Pioducts made of nonfeiious metals (31), including 
zinc, lead, and especially the mixtiiie of coppei and tin known as 
biass, also are produced most extensively in the Light Industry Region. 
In a geneial way, as we go horn pioducts which aic manufactured 
mainly m the Heavy Industiy Section to those manufattuied mainly 
in the Light Industiy Section, there is a gradual change in the relative 
values of law material and labor A laige percentage of the value of a 
huge crane, foi example, lies in the metal of which it is composed 
The iron in a complete outfit for a dentist’s office, on the other hand, 
may be woitli only two 01 thiee dollais, although the dentist pays two 
or three thousand for it The actual amount of woik lequired to 
manufacture a hundred pounds of iron 111 making a crane may be 
far less than that lequiied to convert only a pound or two into the 
finest dental implements In ihejame. vy:ay,g.iiiu:ms90pe.JP«ty.£QSi as 
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much as an automobile, althoug^h the iron used in it weighs no more 
than the ornament on a ladiatoi cap, and the glass lens, before it is 
ground and polished, is not woith a cent. The costliness of the 
microscope aiises from the gieat amount of labor put into it. 

ggg Facts such as arc illustiated in Table 38 lead to impoitant 
principles (1) The greater the bulk and weight of the raw material 
in pioporiton to the value of a manufactui ed article, the more likely 
the article is to be manufactured near the source of the raw material. 
On the othei hand, (2) if the cost of transporting raw material is 
slight compared with the cost of labor-, a product is likely to he manu- 
factured where the accumulated experience of the past and the general 
conditions of life have concentrated great skill A thud principle is 
illustiated by the fact that 87 per cent of the manufactuie of jewehy 
and silveiwaie in the United States is concentrated in the Light In- 
dustry Section within 100 or 200 miles of New Yoik (3) If an article 
consists of expensive raw materials brought from a variety of sources, 
its manufacture tends to be concentrated in places where accumulated 
experience and shill are especially high All these pnnciples, of 
course, must be interpreted in lelation to otheis such as those relating 
to fuel. Each principle modifies the application of many others. 

940 Metal Industries Outside the Main Industrial Sections 
One of the interesting featmes of Table 38 is the types of manufac- 
turing which shoir high peicentages of wage-earneis outside the legions 
•where either Heavy or Light Industry is the dominant occupation 
For instance, in column C steel barrels (13), boileis (20), stiuctuial 
metal (26), sheet metal (29) and tm cans (34) all show percentages 
above 30, indicating that they are manufactured in unusually laige 
amounts outside of these two sections. In each of these cases California 
15 stalled in one of the columns showing the leading states Such stais 
indicate states which attain a leading position and aie not located m 
regions diat belong distinctively to eithci tlic ticavy or Light IndusU) 
Sections Steel bairels and the other products mentioned above aic 
lelatively simple products, generally made from sheets of metal, and 
needed in many parts of the country. The other asterisks in Tabic 38 
are for blast furnaces in Alabama (2), tm cans in Maiyland (4), rail- 
road cars in Missouri (3), and shipbuilding in Virginia (7) Since ship- 
building must be earned on where there is water, it needs no further 
comment, except that it is surprising that an inland state such as Michi- 
gan should build more ships than New York, New Jersey, or any other 
state. As for the other products, many of the lailioad cars are the 
freight type, made of heavy iron plates. Sucli pioducts as boileis, 
structural methl, and. Cm cans require only a simple type of inanufac- 
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ture All of them, aie used m occupations svlucli are widely distnbuted 
tliioughoiit the country Thus they illustrate the centrifugal tendency 
whereby the easier paits of a highly concentiated mdustiy tend to 
spiead out into other regions It is especially inteiesting that Cali- 
foinia IS the chief state where non goods aie manufactuied outside 
the mam centeis of the metal industries It is also inteiesting that 
the products m which that state has thus far come to the front aic 
the simplei ones These facts indicate that heie we have an example 
of an expanding mdustiy, like the cotton industiy in the South In 
California, however, the maikct and a new fuel in the foim of oil, 
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lather than the raw matciial, ha\e been the factois which have diawn 
the mdustiy away from its old mooiings In both Califoinia and 
Maiyland the growth of the sheet-metal and tin-can industiies is con- 
nected with the fact that those states lank high in the canning of 
fiuits and vegetables The essential point, however, is that the iron 
industry, like the cotton mdustiy, is spreading out fiom its old center 
into new temtory, and that in doing so it is beginning with the simpler 
piocesses 

9411 A Map or Metal Industries A good summing up of our 
study of metal industiies is seen 111 A941 This map shows the number 
of wagc-eaineis m all the metal industries per 1,000 of the population 
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Two majoi centers are evident— one lor heavy metal industries and 
the othci for light industries The center for heavy industries occupies 
an area within loo miles or so of the southern shore of Lakes Erie and 
Michigan. It begins on the cast with Buffalo, and includes Erie and 
the Pittsburgh legion in Pennsylvania, Wheeling in W. Va , Cleve- 
land, Youngstown, Canton, Akion, and Toledo in Ohio, Deuoit, Flint, 
and Pontiac in Michigan, Foit Wayne, South Bend, and Gaiy m 
Indiana, Chicago m Illinois, and Racine and Milwaukee in Wisconsin, 
together with many sniallei cities In this general region theve aie 
at least 40 wage-eaineis in the metal mdustiies foi eveiy 1,000 in- 
habitants, ivhich means that metal industiies aie by far the most 
impoitant occupation of the cities. The center for light industries is 
in Connecticut and Rhode Island In Connecticut metal woikeis aie 
relatively moie numeious than in any other state except Michigan. 
Their woik is based paitly on non, winch they use for small goods 
such as hardwaie,,cutleiy, guns, typewiiters, and locks, but it is also 
based on extensive use of the nonferious metals, especially copper 
and tin m the foim of biass Elaitfoid, New Haven, Waterbuiy, and 
Biicigeport aic the chief cities in this center The Connecticut center 
IS just as intensive as the Gieat Lakes centei, but carries on kinds of 
work that requae lelatively small amounts of metal and fuel, but 
much skill. Sunoimding these two centers there is a broad band 
wheie metal indusiues aie well developed, but not dominant Rich- 
mond, Louisville, Memphis, St Louis, and St Paul he near the outer 
limits of this aiea In these boiclei legions, however, states such as 
Viigmia, Tennessee, Kansas, and Minnesota have only about one 
tenth as gieat a peiceiitage of woikeis in the metal industries as the 
cential aieas of heavy and light industiies 

942 The outlying miiioi centeis of the metal industiies seen m 
Agqi alloid mtciesting evidence as to the leasons for the development 
of manufactuiing The center at Birmingham, Alabama, employs 18 
per cent of the workeis m blast fmnaces, but has not developed any 
coriesponding group of indusiues to use the iron thus prepaied In 
lact, a lai'ge jiait of the iron is shipped elsewheie even before it is 
made into steel Hence most of the lequnemenis of the South for 
metal goods are still supplied Iiom the Noith The piesence of an 
almost perfect combination of coal, non, and limestone at Enmingham 
in the midst of a laige market has not yet enabled people to overcome 
othei handicaps and establish extensive industries In Coloiado a 
somewhat smnlai situation is seen, but the maiket is smaller than in 
the South, and the metal industiies though still simple aie somewhat 
more fully developed Tlie presence of mines not far away in the 
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Rocky Mountains has been a gieat help in prn\i<hng a good inaiket 
Finally m tlie Cahfoinia cities of San Fiaiuisui and I os Angtks, and 
to a sinallei extent aioiind Poitlaiid and Seattle, the pies'ente of a 
good market and of actiee peoiile is leading to a clevelopiiient Eliieh 
becomes moic and moic complex fioin ^caI to veai 

943 Contrast betwien Meltal ami Caoiiiivo Ism siriis One of 
the outstanding facts about the development of iiiamifactiiiing iiidus- 
tiTcs in the United States is the contiast betuecn the dotlung gioup, 
including both textiles and clothing, and ilie metallic gioiiji, im hid- 
ing machmeiy and other kinds of ctpiipment 'Fins is well bi ought 
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out by the ddfeience between Agji and taih of wliuh shows 

the numbei of wage-caineis pei i,ooo mhahitants In soiithcin New 
England each map shows a centci whcie moic than pi out ol e\ei) 
1,000 inhabitants aie 'W'age-eaineis in one of these two gieat types of 
industiies. Each also shows anothei latgci teiitci some distance awmy, 
but these other centers are fai apait, one in the southern Piedmont 
area and the other in the Great Lakes area The clothing map, how- 
ever, gi\es distinct rirdicatioir that us type of rndustiy is spieadmg 
westwaid in the region of the heavy industries This is eridcTit fioni 
the fact that in Indiana and Illinois 7 people out of e\ciy 1,000 aie 
wage-eaincrs in the textile iirdustiies This exjiansion has occuired 
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because of the presence of a good market, together with energetic 
people, even though there is not much advantage from the standpoint 
of raw material In the South the corresponding condition is that in 
Tennessee 5 persons out of every 1,000, and in Alabama y, aie wage- 
earners in the metal industries Here the piesence of coal and iron 
oie is the main factor in locating the industries It is evident from 
all tins that the geogiaphical distribution of industries is governed 
primarily by the general conditions of climate and human progress, 
but that the distribution whidi would result from these factois alone 
IS greatly modihed by the location of raw mateiials, markets, and 
lines of tiansportation 

944 Chemicals and Petroleum-Refining The distribution of 
the chemical industries and of petioleum-i efining bear out what has 
just been said The commodities grouped as chemicals include not 
only ordinary chemicals such as the acids, ammonia, and othei piod- 
ncts used in the chemical phases of manufactin ing, but also drugs, 
pei fumes, tanning mateiials, and paints A944 shows that the great- 
est center of these industries, with close to 40 per cent of the workeis, 
lies near New York and Philadelphia Another center, with over 25 
pei cent, coincides with the Heavy Industiy Section south of the Great 
Lakes. Tennessee and Missouri, with then lead paints and othei 
products, also do a good deal m the chemical industnes California 
does still more, thus again sustaining the reputation of the West 
Coast as a region wheie many types of industry aie fast developing 
to a stage where local needs are fully supplied The map of petioleum- 
refining (6944) is quite diffeient from that of chemicals By far the 
greatest activity centers m Texas, spreading out into Louisiana, 
Oklahoma, and Kansas. The obvious reason for this location is the 
presence of vast supplies of oil in the giound The same thing is true 
of a second center in southern Califoima Two other centers of oil 
refineries, one near Chicago and tlie other near New Yoik and Phila- 
delphia, have little to do with the location of the law material They 
have giown up where great centers of industiy and population create 
a large demand for petioleum products At these points previous 
developments have created so great a concentration of transportation 
facilities by water and by pipeline that oil can be biought cheaply 
from the wells. The map of pipelines (A811) illustrates the matter. 

945 Industries That Serve Higher Needs Papei Among the 
products which serve man’s higher needs, paper is preeminent because 
of its relation to punting. In the woild as a whole this is among the 
most widely used pioducts Yet in South and Cential America the 
pioduction of paper is estimated as only about two thirds of 1 per 
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B944-Wage Earners Engaged m Petroleum Refining, 1937 83,182 workers 
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cent of that of the United States and Canada, and the consumption 
IS rSt much gieater Airica and Asia outside Japan produce even 
less than Latin America, and their consumption is almost negligible. 
Even Japan, which is by far the gieatest nation of leadeis outside 
those of European stock, uses only about one twentieth as much paper 
as the United States 

946 The lit St stage in the manufactuie of paper is the making of 
pulp horn wood or other cellulose mateiial In the United States a 
vast amount is made fiom local wood in Maine, New Hampshiie, and 
Wisconsin, while not them New Yoik and Pennsylvania also manu- 
factuie a good deal ftom Canadian wood The impoitance of Canada 
in this inspect is conspicuous Although Canada tiics to have hei 
puipwood made into paper inside the countiy, much still comes to 
the United States The amount of wood pulp and paper made in 
Canada and impoited to the United States exceeds our own supply 
Vuginia and neigliboiing Appalachian regions, togethei with Loui- 
siana, make pulp foi the South, while the Pacific Coast with 6 pei 
cent of the countiy's pulp production from its coniferous foiests, is 
]ust about self-sufficing In a geneial way it is dear that the wood- 
pulp mdustiy is piimaiily located neai the foiests ■which aie best 
situated to supply the needs of the parts of the countiy that use most 
paper The main users are newspapers, although books, magazines, 
writing papei, caidboard, and caitons aie important In the geneial 
regions wheie pulp wood is available, or to which it can be biought 
cheaply by watei, sites with plenty of pure water and waterpowei, 
such as Niagara, or the tumbling rivcis in tlie glaaated regions of 
Canada, noithein New England, and northern Wisconsin, aie 
prefeiable 

947. The great market afforded by the newspapers and other con- 
sumers of paper in the most active manufactuiing aieas diarvs the 
paper industiy to a moie southerly location than that of the pulp 
industiy This is partly because tire best grades of paper are still 
made of rags wliicii once wcie almost the sole raw mateiial Massa- 
chusetts, with Its famous factories for high-grade paper in the Connecti- 
cut Valley aiouiid Holyoke, the “Paper City,” and othei states sudi 
as Connecticut, Ohio, Indiana, Illinois, and California, which make 
little 01 no pulp, aie important as papei-makeis On the other hand, 
m the southern states of Vugima, Noitli Caiolina, Tennessee, and 
Louisiana the pioduction of paper is 1 datively less important than that 
of pulp Thus a compaiison of the distribution of pulp and paper 
suggests that fiom the South as ■well as the North pulp moves toward 
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the manufacturing belt, for that is the area wheie the raaikct for 
paper IS largest 

948 Job Piinting and Newspapeis Tlie printing tiade, which is 
by far the gtcatest usei of paper, is divided into two patts One is 
the community industiy which includes newspapets and the punt- 
ing of local adveitisemcnts, piogiains, and notices The other is the 
complex industiy of making books and magazines Of couise the 
two industries aie much alike and aie sometimes combined, but they 
aie difEerent in that one supplies local needs, while the other serves 
laiger areas, oi even the whole countiy This dilfeiencc is evident 
when A and B948 are compaicd In these maps a dot stands foi one 
half of 1 pel cent of the country’s pioduction, and ciosscs stand for 
smaller quantities which amount to at least one tenth of 1 pei cent 
The dots foi the laigei cities aic enclosed in lec tangles In AgiS, 
showing newspapei and job punting, there aie dots oi uosses 111 all 
states except the four that aie least populous This is natiual, since 
no pan of the countiy is without its local ncwspapeis and local offices 
where minor punting jobs can be done. Nevci tireless, it is also clear 
that the big cities, the Noitheast m gcneial, and the Pacific Coast 
all have moie than their shaie of dots in piopoition to then popu- 
lation Massachusetts claims 5 pei cent of this kind of printing but 
only about 35 per cent of the population, New Yoik City 16 per 
cent with less than 6 per cent of the people, Chicago la against less 
than 3, and the Pacific Coast 9 against 6. This indicates two main 
facts One is that the cities print newspapers for many people out- 
side their limits, the other is that Chicago is particularly noteworthy 
in this lespect Its metiopolitan district has only 4^ million inhabi- 
tants' compared with la million in New Yoik’s, and yet Chicago does 
three fouiths as much job and newspaper piinting as New Yoik 

949 Magazines and Books. With books and magazines (B948) 
the stoiy is dilleient. Metropolitan New York prints thiee times as 
many as Chicago-one thud of all the books and magazines in the 
countiy The metropolitan districts of Boston, New Yoik, Washing- 
ton, Philadelphia, Pittsburgh, Cleveland, Cmcmnati, and Chicago 
publish tliiee quaiteis of all the books and magazines combined, and 
a still large! portion of the books. Punting requiies such high skill 
that piinteis, on an average, get higher wages than the workers m 
any other mam branch of manufactuung Such people help to 
bung prospeiity to cities that do much punting Moreovei, authors 
fiom all parts of the country tend to flock to New York and other big 
cities, thus adding still more to the piestige of the cities and helping 



610 ' 


HEAVY AND LIGHT METALLIC INDUSTRIES 




B948— Periodical and Book Printing m the United States 
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sull fulther to conccntiate the piinung industiy theie Such concen- 
tiation IS also helped by the fact that the cost of sluppiiig books and 
magazines is small compaied with then tahic The cost of fuel is a 
minoi mattci compaied with that of the final pioduct. In addition 
to all this the uige to wiiie seems to be especially stiong in the icgion 
fiom Boston to Chicago wheie the punting industry is most fully 
developed Thus, in the punting business the degiee of human activ- 
ity and piogiess is an especially stiong factoi in deteimining whcie 
the industiy shall be located Sudi actnity is also stimulated by 
education, by the spiiit which pervades gicat cities, by the attiaction 
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which such Cities exert upon unusually able people, and by the facili- 
ties which they offei £01 selling and distubuting then pioducts 

950 But how about the final use of the punted page? 'Where do 
people lead the most books and magazines? This cjuestion cannot be 
answered exactly for most publications, but A950 shows how many 
peisons there are in each state for each copy of ceitam widely lead 
publications of the Cuitis Publishing Company of Philadelphia, 
namely, the Satin day Evening Post, Ladies’ Home Journal, and Coun- 
tr-y Gentleman A map of magazines and books in geneial would, 
picsumably, piesent the same general featmes These have now be- 
come familiar tlnough lepctition m maps of many kinds ranging fiom 
yield of coin per acie, and egg and milk pioducuon, to wages, the 
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CITIES AND COMMERCE 

Chapter XXXIX 
CITIES AND HINTERL VNDS 

951 Nature of Cities Cities aie piimauly impoitaiit as eenteis 
of tiadc and industiy, but they aic also iinpoitant as (eiitcis of gov- 
cinment, finance, icsidcnce, education, and so ioith dlie tonimeuul 
city IS like a giant sitting at the gateway of Ins estate With one hand 
he sweeps up the pioducts which the people of his lunteiland piepaie, 
with the othei he 1 caches fai out to othei people, stiangeis peihaps, 
and offeis his own people’s pioducts in es-change for something which 
he can hand back to his subjects Kansas City, foi example, leccncs 
com, wheat, cattle, and othei faim pioducts fiom the suiiounding 
legions, especially those to the west of it It sells these commodities 
laigely to the eastern states wheie the beef, poik, and flour of Kansas 
ancl Missouii supply food foi cities of the industiial type. The indus- 
tiial city resembles another kind of giant— one who woiks with his 
hands to make machineiy, cloth, chemicals, finnituie, and othei goods 
111 a gieat piofusion of kinds He, too, engages in commerce, ex- 
changing Ills nianufacLiucd goods foi food and fuel, and for the raw 
mateiials that he must have if he would keep busy All cities aie 
paitly commercial and pailly industiial, but the lelative impouame 
of these two types of activity vanes greatly fioni city to city Omaha 
and Memphis, foi example, are puniaiily (ommercial, wheieas Waiei- 
buty and Rochester aie piimanly mdustnal, 

952 Hinterlands or Cities The growth of a city depends largely 
on Its hinteiland The hinterland is the legion for which a city, town, 
or village seives as a centci For example, the hinterland of a cer- 
tain small farming \illage includes an area extending outwaid in all 
duections foi about 5 miles This is the approximate limit of the 
aiea within which people make use of the Tillage’s stoics, movies, and 
laihoad station Some of the raoie distant faimeis use the village to 
satisfy only pait of then needs, pationuing othei villages for many 

OtJ 
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things. Thus they belong to two hinteilands which overlap each 
other Both ol these villages and a number of otlieis ship then milk, 
vegetables, fruit, and lumber to a small city 30 miles away When 
people want clothes, 01 other relatively expensive goods, they usually 
go to the city because its stores arc bettei than those of the villages. 
If a village stoie lias a huiiy call for something which it does not 
caiiy, It sends to one of the larger stores in the city Thus the city's 
hinterland consists of the combined hinteilands of all the villages. 
The little city in tuin ships die pioducts of the farms, forests, mines, 
and lactones of its hinterland to a larger city, peihaps a seapoit 
Its mei chants purchase their goods horn laige wholesale dealers in 
the big city Its manufactureis depend on the big city for raw mate- 
rials, especially those that aie impoited Other small ciUes depend 
in the same way upon the large city Thus all then hinteilands aie 
combined in that of the large city 

953 Even if a city is almost ideal so far as its own climate, soil, 
relich minerals, and waterways are conceuicd, it can never grow great 
if It has an inadequate hinterland St. Geoige in the Beimudas, for 
example, is a delightful little town with 3,000 or 4,000 permanent 
inhabitants, but there is little prospect that it will ever become a laige 
city Its hinterland consists of a few islands with a total area of only 
80 square miles, and with few natuial resomces aside from attractive- 
ness for touiists On the other hand, the giowth ol New Yoik City 
is piobably due less to the excellent quality of its immediate hinteiland 
in New Jersey, Long Island, Connecticut, and southern New York, 
than to the wealth of the fat laigei hinteiland to which it lays claim 
by reason of Us unique location. The fact that the coastal route fiom 
New England to the South meets the best loute from the Great Lakes 
and the Piaiiics to the Atlantic Coast at a supeib haibor gives New 
York an enormous hinteiland. The great pioductivity and activity 
of this larger hinteiland aie the major factors in making New York 
one of the woild’s two greatest centers of population, commerce, manu- 
factuiing, and finance In recent years it has surpassed London, the 
capital and commeicial center of the British Empiie. 

954. Overlapping Hinterlands The way in whicli the hinterland 
of a gieat city overlaps that of other cities is well illustrated by New 
York That city is the immediate cenl,ei lor about 18 million people 
who live in its metropolitan district Farther away m western Con- 
necticut, southern New Yoik, and northern New Jersey people live in 
the hinterlands of their own local cities Nevei tireless, it a merchant, 
a luanufactui er, a banker, 01 even an ordinary consumer in Watcr- 
buiy, Poughkeepsie, oi Elizabeth, foi example, wants something un- 
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usual, he gencially turns to New York for it He feels that New York 
IS Ins mam center, and that he li\es in its hintciland as well as in 
that of his own smaller city Regions a little faither fiom New York, 
01 a little nearer some othei great city, ha\e a moie rlivided allegiance 
The Springfield distiict m Massachusetts docs us Avliolesale tiadiiig 
paitly with Boston, paitly with New Yoik, and to a small extent with 
the metropolitan district of Albany, Schenectady, and Tioy. The tlis- 
tiicts Liibutaiy to Trenton, New Jcisej, and to the anthiacite centei 
formed by Scranton and Wilkcsbaiie, Pennsylvania, look to botli New 
Yoik and Philadelphia In the same way Utica, Syiacusc, and Roch- 
eslei, with then local lunteilands, aie laigely New York's ciistomeis 
for wholesale trading, but show considciable tendency to deal with 
Buffalo Thus outside its mam inner Inntei land tiierd is a bioatl 
zone where New York shaies a laigci outer Innleiland with otlici gicat 
cities One sign of the degree to which a place belongs to one hmtei- 
land or another is the newspapeis that aic lead Philadelphia and 
Boston, for example, lead New Yoik papers much moic than New 
Yoik reads their papers 

955 Because of conditions such as this, not only do Boston, Phila- 
delphia and Buffalo foim paits of New Yoik’s outei hintciland, but 
so do such cities as Cleveland, Detroit, Chicago, St Louis, St Paul, 
Omaha, and Denver towaid the west, togethei with Atlanta, New 
Oileans, San Antonio, and Oklahoma City moie to the south All 
these cities, as well as otlieis sunoiinding them, are reached by sales- 
men and buyeis fiom the gieat eastern metiopohs So, too, aie 
Canadian cities such as Montreal, Toronto, and Winnipeg. Even an 
easily crossed international boundary, however, like that between 
the United States and Canada, tends to limit the hinterlands of cities. 
Tariffs, custom houses, and other restrictions make international trade 
relatively difficult Nevertheless, the outer hinteiland of New Yoik 
extends fanwise over the whole of the eastern United States and south- 
ern Canada east of the Rocky Mountains The stiength of Ntw York's 
influence is seen not only in the salesmen and huyeis who tiavcl batk 
and forth across the land, but also in the capital invested by New Yoik 
in all sorts of business cntei prises 

956 Let us see to what extent the Pacific as well as the icst of the 
United States belongs to New York’s hinterland Branches of business 
houses m cities other than the one where the business has its head- 
quaiteis are one of the many means of estimating this. According 
to Dun and Biadstieet’s Reference Book, 469 business conceins that 
have their home offices east of the Rocky Mountains have blanches 
in San Fiancisco. Although they foim only 2]/^ per cent of the citys 
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18,000 business conceins, theii importance far exceeds their number 
The 538 of them that have what Dun and Biadstreet call a “pecuniaiy 
strength” of ovei $500,000 compiise two thirds of San Fiancisco’s con- 
cerns of that kind Natuially they do far more business than average 
films One thud (155) of the 469 branches of eastein firms in San 
Francisco have then hcadquaiteis in New York City Moieovei, the 
New York firms include many of the laigest, such as the Unitecl States 
Steel Company Chicago comes next with 81, then Boston 34, Phila- 
delphia 18, and Milwaukee 14 Other nnpoitant cities aie Pittsbuigh 
with 13 blanches in San Fiancisco, Detioit 12, St Lotus 12, Cincin- 
nati 10, and St Paul -Minneapolis 10 

957. The branch offices give a fairly good idea of how impoitant 
the vaiious eastein cities ate in the business of the Pacific Coast Tak- 
ing the list of blanches at random we find fnms that deal in chugs, 
asbestos, suigical diessings, aii-tonditionmg equipment, steel. Women’s 
weal, woolen goods, lugs and yams, caibon paper, typewiiter iibbons, 
men’s clothes, ladio supplies, flom, diawing insuuments, fibei boxes, 
meat, lubbet goods, books, and a hundred other commodities and 
services The fact that the "West Coast can pay £01 all so'its of luxuries 
as well as necessities makes it a piofitable outer hinteiland foi the 
eastern cities, especially New Yoik and Chicago In similar fashion, 
Los Angeles, San Fiancisco, Portland, Seattle, and othci West Coast 
cities send out long fiiigeis to claim the East as pait of their outei 
hinterland The size of hinterlands vaiics according to the kind of 
woik pcifouned by a city As a wholesale sellei oi Hour and luinbei 
Seattle films have blanches in many eastein and southern cities The 
hinteiland to which Los Angeles supplies these commodities is almost 
limited to soutliein California and Arizona On the othei hand, as 
a somce of movie films Los Angdes includes most of the woild m its 
outei hinteiland 

958. Maps or Hinterlands Although it is impossible to set pre- 
cise limits to a city’s hinteiland, theie aic vaiious ways of measunng 
the relative amount of business done by any given city in different 
paits of the countiy One of the most feasible ways, as we have just 
seen, is by means of biandi offices Eight maps, foi example, winch 
we shall now discuss, are based on all cities of moie than 100,000 
population in the United States and on a few smallei cities in states 
wdieie theie are no laige ones The symbols (squares 10, mangles 5, 
and dots 1) show the numbei of branches maintained in each city by 
concerns whose main hcadquaiteis are in some paiticular city, such 
as New Yoik. Only the latger concerns aie included, those having a 
pecuniaiy strength above a million dollais Thus m A958 the 16 
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squares at the south end of Lake Michigan mean that in Oiifago and 
us immediate neighborhood lOo gicat firms ivuh hcMdcjuarters in Ntw 
York arc doing an active business by means ol then own bi am lies 
Hundreds of others, of course, aic doing business theie ivitliout 
establishing branches Notice how widely the Ntw Yoik branch 
offices are distributed— 7 far south m Miami, Floiida. 1 ). in Dallas 
Texas, 54 m Los Angeles, Cahtoima, 6 in Spokane, VVffishington, 
one in Bangoi, Maine, and a total of 1,353 in the entnc United 
States Some fnms have only one 01 two blanches, otlieis ha\e lo, 
20, or nioie In piopoition to their sire stub places as Atlanta, St. 



Louis, Kansas City, ban Fiancisco, and .Seattle, as well as Chicago, are 
conspicuous as centeis of the influence of New Yoik 

959 In spite of New Yoik’s gieat influence us bianth businesses 
outnumber those of eveiy other city in only pait of the coimtiy Ihe 
shaded aieas m A958 show the sections in which the blanches of New 
Yoik concerns outnumber those of any othei city Inasmuch as the 
New Yoik films average laigcr than the others, we may infei that 
Within the shaded aieas New koik does moie business than any other 
city except the one m whose inner hinteiland 'we happen to be Of 
couise, each city has us own local hmteiland wheie its influence is 
dominant, but we aic talking now of the business that goes on be- 
tween the cities of more than 100,000 population In this laigei sense 
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the whole ot the eastern Unjted States except New England belongs 
to New Yolk’s hinterland lather than to that ol any othei city such as 
Chicago, Philadelphia, Detioit, or Los Angeles So do the South 
Atlantic states, and most of the South Central section fiom New 
Oilcans acioss Texas to Denver Moieover, Seattle, with 30 blanches 
of New York concerns, seems to fall into the New Yoik liinteiland more 
fully than into that of San Fiancisco which has only 14 hianches This 
is not suipiising when we recall that Seattle is a great poit for the 
shipment of lumber and wheat, as well as for the impoi tation of silk, 
a good propoition of which goes to the New Yotk distuct The 160 
blanches of New Yoik films in Chicago help to bung that city also 
withm New Yoik's hinteiland Anothei inteiestmg feature of AgsB 
IS the way in which the New Yoik hinterland pushes westwaid past 
Philadelphia • and Pittsburgh to Columbus, Cincinnati, Louisville, 
Evansville, St Louis, Kansas City, and Des Moines Chicago is neaiei 
to this lattei gioup of cities than is New Yoik Nevertheless, the eaily 
stait of New Yoik, its financial power, and the tact that it is a gieat 
seaport and the centei of a vast manufacturing mdustiy diaw these 
cities into Its orbit to a suipiising degiee 

960 New Yoik's picponderance in bianch films does not pievent 
Chicago fiom including these cities in its outei hinteiland In pio- 
portion to Its population, Chicago’s 33 branches in St Louis and 20 
in Cincinnati aie about as numcious as New York’s 55 and 35 Chi- 
cago’s 31 in Kansas City and 6 in Des Moines are pi opoitionally moie 
numeious than New Yoik’s 33 and 9 Moieover, we have no data as 
to the exact amount of business done by each of these cities with 
either New Yoik 01 Chicago, and Chicago may excel New Yoik in 
places wheie New Yoik has the most biandi films Then, too, theie 
aie many othei ways of measuung hinterlands, and some of these 
might give lesults somewhat diffeient fiom A95S Nevertheless, it is 
clear that New York's great size, wealth, piestige, and foreign trade 
enable it to push its hinteiland far to the west and south 

g6i Now let us look at othei liintcilands in addition to New 
York’s The maps winch 'Will now be considei'ed show the bianch 
firms of the six other Ameiican cities which aie supieme in more than 
their local hmteilands when measured by the number of then bianch 
businesses Ag6i suggests that Chicago is the dominant outside factor 
m the business of a large group of cities in the cential part of the 
United States The slight extent of the shaded area east of Chicago 
seems to indicate that toward the east the efEous of Chicago firms to 
get business do not make that city dominant because it has to com- 
pete with Detroit, Pittsbuigh, Philadelphia, and other cities, as well 
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as New York To die wesi and soudi, hoivevei, it has mote oppor- 
tunity, and IS able to dominate a laige aica of in li aginultmc dire 
appeaiancc of B961 suggests that Chicago, lieing blmkiil 011 the cast 
by older cities, has pushed its dominance wesuvaid acioss the gieat 
plains as far as agiicultiiie is profitable Judging h) biaiuh In ms, 
liowever, it has not achieved the fiist position among the (iiies that 
do business with Denver The mining indtistiics foi which that tit) 
IS the center find their best soince of capital and ilieii best maikcts 
in the industrial East, especially in New Aoik f Imago lias also 
piessed its business soiithwaid almost as fai as Neu Oilcans New 
Yolk’s push to the west, however, has been so strong tli.n its /one of 



supiemacy, as measured by branches of inilhon-dollar films, extends 
right acioss the Chicago zone, cutting it almost in two along a line 
fiom Cincinnati to Kansas City. 

962 The map showing bianch firms with headquarteis in Minne- 
apolis and St Paul (Ag62) illustrates the same principles as the Chi- 
cago map The Twin Cities, lying as they do towaid the western 
edge of the well-settled eastern section of the United States, and also 
being 1 datively young, have pushed then business mainly westward. 
Towaid the east and south they are blocked by Chicago and New 
Yoik, but towaid the west tliey have had a fiee field. This illustrates 
a veiy important principle. The size and location of the region wheve 
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a city IS economically dominant depend upon the location and activity 
of Its competitors as well as upon the accessibility and resouices of the 
areas to which the city has access. 'Wisconsin and Iowa aie moie 
accessible to Minneapolis than are Montana and Idaho Then devel- 
oped lesoiuces and population aie also laiger Nqveithdess, the 
Twin Cities influence the tiade of Wisconsin and Iowa far less than 
they influence that of the states to the west of Minnesota Beyond 
Idaho, liowevei, Minneapolis and St Paul yield fust place to New 
Yoilc at Seattle and to San Francisco on the lest of the West Coast. 

963 A963 shows that the legion whcie blanches of San Fiancisco 
conceins outiank those of any other city extends along the Pacific 



Coast fiom Tacoma to San Diego Inland it includes Spokane in 
Washington, Salt Lake City in Utah, and Phoenix and Tucson in 
Arizona'" Its ccntial location on the Pacific Coast, as well as its good 
harhoi and caily development, have enabled San Francisco to jilay a 
large part m the development of other western cities While the other 
cities were gi owing rapidly, the laige films of San Francisco weie espe- 
cially active in establishing brancli offices in them, just as did New 
York and Chicago farther east San Fianasco has become dominant 
as far cast as the Rocky Mountains because the region between the 
Rockies and the Pacific did not develop until after San Fiancisco 
had made a good stait, and also because_ that legion is far removed. 
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from the dominant eastern cities The mam expansion of .San Fran- 
cisco’s influence, howevei, has been noi tins aid and soutlnvaid along 
the coast Although the Los Angeles metiopohtaii distiut is iieaily 
twice as populous as that of San Fiancisco, it is less commcuial. Ihc 
immediate hinteiland of Los Angeles, rsith its cm us fiuits and petio- 
leum, has become a gieat pioducei of pinnaiy tommoduies The city 
IS also deseloping gieat inanufactuiing indusiiies, islncli ailnesc a 
unique foim in the inosie indiistiy at Holhwood In addition to 
this, metiopohtan Los Angeles lanks esjicii.ilh high as a lesideiuial 
legion, because its climate and sccneis attiait peoiile who seek a 
pleasant place in which to live Such a comhinalion of piiniaiv 



pioduction, manufactuiing, and lesidential desiiability is laic The 
contrast between San Francisco with its wide commeicial dommante 
and Los Angeles with its intensely indniduahsuc local hinteiland 
and woiklwicle dominance in a single mdustiy is a unique feature 
of the Pacific Coast 

964. In spite of Its size and age, Boston is dominant only in Massa- 
chusetts and New Hampshire (A964) Even in Maine, Vermont, and 
Rhode Island the gieat films of New Yoik have piactically the same 
number of branches as those of the Boston distiict This is interest- 
ing because it illustiates still another piinciple- The hinterland of a 
city tends to expand along the easiest lines of communication. Maine 
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IS readied by sea from New Yoik so easily that Boston has only a 
slight advantage By the sea toute Rhode Island is piactically as near 
to New Yotk as to Boston The cutting of the Cape Cod Canal, to be 
suie, has now given Boston the shot ter sea route, but before the canal 
was built the influence of New Yoik had become fiimly established 
This influence is seen not only m such matters as bianch Aims and 
steamship lines, but in the fact that Rhode Island’s summei lesoits, 
especially Newpoit, have been fiequented by New Yorkeis far more 
than by Bostonians Then, too, the fact that Rhode Island is a cotton- 
mill state, makes it look southwestwaid rather than noithwaid All 



such factois play a pait in determining what city will dominate a 
legion An mteiesting ilhistiation of the way in which the influence 
of a city declines as one goes away from it is seen along one of the 
two mam railway lines fiom New Yoik to Boston At Bridgeport, 
Connecticut, the fiist laige city east of New Yoik, the branches of 
million-dollar New Yoik firms number 14, and there are none from 
Boston. At New Haven, the next large city. New York has g branch 
firms and Boston 2, at Hartford the numbers are 13 and 3 At 
Springfield, in the same state as Boston, New York’s 8 branches are 
less numerous than Boston’s 10 Finally, at Worcester, New York has 
only 3 and Boston 10— almost the reverse of the conditions at New 
Haven and Hartford. 
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965 The Detroit map (AgGij) shows an aica oE dominance smaller 
than that o£ Boston E\en in Toledo the niimhcr of htandi linns 
horn Detroit is less than fiom euhci New Yoik m Cliitago Ncvci- 
theless, if the total volume of business could be mcasined, Toledo 
might prove to belong to the area dominated by Del 1011 On the 
basis of blanches of laige concerns, however, the laige cities vUieie 
Detioit IS dominant are limited to Flint, Giand Rapids, and Dayton 
Whatever may be the exact aiea of Dctioit’s dominance, its si/e is 
cleaily small One reason for this is that, although Detioit is one of 
the giants among cities, it has attained its piescnt lank only within 



the twentieth century Moreover, Detioit is emphatically an indtistiial 
rathei than a commercial city. Its lelation to Chicago is something 
like that of Los Angeles to San Francisco Just as Los Angeles holds 
the preeminence of the whole world in iiianufactuiing movies, so 
Detioit holds similar preeminence m motor vehicles Each of these 
cities has in one way a widei dominance than either New Yoik 01 
London Blanches and agents of financial institutions of New Yoik 
and London are found in all laige cities, except in countiics such as 
Russia which arc almost closed to outside business London and 
New York, however, aie rivals who have to divide the dominance of 
the financial world, wheieas Detroit and Los Angeles, in then icspec- 





624 


CITIES AND HINTERLANDS 


live fields, stand so fat above all competitois that it is difficult to 
say what other city comes second 

966. The St. Louis map (AgGG) bungs us again to a city which is 
stiongly commeicial, thus falling in the same class as New Yoik, 
Chicago, Boston, and San Fiancisco The shape of the aiea domi- 
nated by St Louis IS especially interesting Crowded by Chicago on 
the north and New Yoik on the east, as well as by New Oilcans and 
the Texas cities of Dallas, Foit Woitli, and Houston on the south, 
St Louis has still been able to become dominant towaid the southeast 
as far as Nashville and toward the southwest acioss Arkansas, wheic 
It is especially influential at Little Rock Fleic, as befoie, the num- 



ber of blanch firms is only one of many ways of measuring a city’s 
dominance, and the outlines of the map would piesumably be clifCei ent 
if otliei methods iveie used Nevertheless, it is cci tain that the aiea 
in which St Louis is dominant is strictly limited by the competition 
of other cities, especially the two huge giants which dominate most of 
the United States east of the Rockies 

9G7 A967. unlike the othei maps in this seiics, has no shaded aiea 
It shows that although Philadelphia’s large films have moie branches 
(32C) than have those of any other atics except New York (1,353), 
Chicago (gio), and Boston (377), the aiea wheie Philadelphia is the 
dominant city docs not include any otliet city with more than 100,000 
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population aside fiom Us subuib, Camden, just acioss the Delawaie 
River At Tienton, a little faitliei up the ii\ci, theie aie only 3 
blanches of laige Philadelphia films, whcieas theie aie 9 fiom New 
Yoik Wilmington fai ther down the ii\ei has 2 fioiii Philadelphia and 
4 fiom New Yoik, at Scianton and AVhlkesbaiie, faithei north, the 
niimbeis aie 1 and 10 This means that Philadelphia dilfeis fiom 
New Yoik as Detioit dillcis fiom Chicago Philadelphia desotes itself 
mainly to inanufactuiing, with finance and commeice as secondaiy 
occupations It lets New Yoik spiead its toiiimeiLial inlluence fai 
and wide, while it liteially sticks to its knitting, foi the Philadelphia 
region is pieeminent in the manufactuie of knit goods such as stock- 



ings Cleveland, Bullalo, and Pittsbuigh aie other gicat mchistiial 
titles of the Pluhidelphia type so fai as hintcilands and dominance of 
outlying legions aie conceined 

gG8 In this whole discussion it is essential to rcmembei that theie 
are three distinct phases in the lelationsliip of cities to othei legions. 
Fust, e\eiy city, town, or village, no matter what its size, has an inner 
hmteiUnd in which it is supieme. In other woids, each such center 
IS suiiouiided by an aiea within which the people look to the center 
as the place wlieie they cany on the greatei pait of their buying, 
selling, and othei activities Second, cveiy centei winch can be called 
a city IS suiiouiided by an outei liinteiland within winch it is domi- 
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nant over a certain number of smaller centers some of which may 
themselves be cities In other words, the smaller centers look to it 
foi certain goods and services which their own local businesses do not 
supply The shaded paits of the maps that we have just been study- 
ing aie areas of this sort in which large cities are themselves domi- 
nated by still larger cities Finally, m civilized countries each center, 
no inattei what its size, reaches out beyond its own hinterland, and 
beyond the aiea dominated by its main city to spots here and there 
all ovei the woild Such relationsliips are illustrated by the familiai 
stoiy of the bicakfast table with sugar from Cuba, coffee from Brazil, 
giapefiuit from Floiida, butter from Minnesota, chocolate from west 
Africa, and biead made of wheat from Kansas and baked with coal 
horn Pennsylvania They aie also illustrated by the fact that woolen 
goods made in some New England village, rakes made in Chicago, 
lice raised in Louisiana, adding machines made in Ohio, or cotton 
raised m Texas may find a hnal sale in some remote part of any one 
of six continents 

969 Pkimate Cities Our study of inner hmteilands, outer hinter- 
lands, and legions of dominance naturally leads to a consideration of 
what Matk Jefferson has called primate cities This means cities 
which aie outstandingly dominant within then own countries The 
last column m Table 39 names the three largest cities of each country 
and gives their population in thousands. Column G indicates the 
sizes of the second and thud aties as peicentages of the largest city. 
In 24 out of 42 countries the second city is less than half as large as 
the main city Wlieie tlieie is so great a difference the larger city 
may pioperly be called a pnmate In only 4 countiies— South Africa, 
Austialid, Spain, and Italy— does the second city attain to 80 per cent 
of the size of the first The fact that there is usually so great a differ- 
ence between the largest city and the next suggests that a primate city 
grows at tile expense of the otheis This seems to be actually the fact. 
When natural gcogi apliical conditions or other advantages, such as 
being the seat of government, cause one city to be larger and more 
famous than any otiiei in its country, it acquires special advantages. 
Geneially the city with the greatest natural advantages is also the 
capital The United States is one of the few countries where this is 
not tiue Even if the largest city is not the capital, its size generally 
enables it to do more than othei cities in improving its railways, 
waterways, and airways, and making itself a center of transportation 
and industiy In Fiance the railways focus on Pans, in Germany on 
Beilm, and in England on London When the Russians chose Moscow 
instead of Leningrad as their new capital, they started new efforts. 
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table 39 

Cm„ T,n»„ C„,„ 


I. Denmark 10^=; 

2 Hungary 1936 

3 United Kingdom tgjj 

4 Mexico 1930 

5 Rumania . 1937 

6 Peru 1930 

7 Argentine Republic 1937 

8 Turltey 1935 

9 Cuba 1935 

10 BoUvia 1936 

11 Finland 1936 

Chus 1930 

13 Belgium 1936 

t4 Philippines 1936 

X5 France 1936 

16 Bulgaiia 1934 

17 Norway 1930 

18 Greece . 1928 

19 Portugal 1930 

20 United States iqao 


21 Colombia 

22 China 

23 Germany 

24 Sweden 

25 Japan 


26 Egypt 1937 52~9 

27. Poland 

(Old Boundaiics) 1937 53~36 

28 Venezuela 1926 SS-sS 

29 Switzerland 1936 SO-SO 

30 Iian (Persia) . . 1935 61-39 


Copenhagen 843, 

Budapest 1052 Szeged 14.,, Debrtieii 125 
London 8204, Uverpwl ,178. C ,1 ibgmi 10H9 
Mevico 1029, Guadalajara 184. Alonterrcy 

Bucharest 643, Chismdu 114, Cfrnailli 110 

Lima 370, Callao 75, Arcquipa (.6 
^302°^ 2.2y<>, Rosaiio 510, CArdoba 

Utanbul 741, Izmir 171, Ank 

Hatona SSO, llolguin 1^5, Laniaguev 133 

La Paz 200, Cotlidbamlia 32, Oriiru 45 

Helsinki 284, Viipiiri 73, Turku 71 
Santiago 69G, Valparaiso 193, Cuiiccncibn tS 
Brussels 90s, Antwerp 27s, Ghent 164 
Manila 355, .Cebu no, Iloilo 4b 
Pans 2830, Marseille 914, L>uii S7I 

Sofia 287, Plovdiv too, Varna 70 
Oslo 253, Bergen 98, Trondheim S4 
Athens-Piraeus 592, Ihessaloniki 237, 
Patras 61 

Lisbon 594, Oporto 232, Coimbra 27 
New- York 7,781, Chicago 3,374, Phila- 
delphia 2,083 


1937 43-36 

1936 44-37 
(1939) 44-32 

1937 48-26 

1935 51-16 


Berlin 4,242, V ^ 

Attona 1,372 

Stockholm .S44, Goteborg 263, Malmo 144 
Tokjo 5,876, Osaka 2,990, Nagoya 1,083 

Cairo 1,307, Alexandria 682, Port Said 127 

Waisaw 1,233, Lodz 653, Lw6v. 317 
Caracas 135, hlaracaibo 71, Valencia 37 
Zurich 250, Basle 148, Geneva IZ4 
Tehran 360, Tabriz 219, Meshed 139 


31. Brazil 

32. Yugoslavia 

33 New Zealand 

34 Afghanistan 

35 Netherlands 


36 Soviet Union 

37 Canada 
38. India 

39 Union S Africa 
40. Australia 


1936 66—28 Rio de Janeiro 1,711 , Sao Paulo 1120, 

Pernatubuco 473 

1937 70-36 Belgiade 267, Zagreb i86, Subotica 100 

1937 70-62 Auckland 214, Wellington 151, Christ- 

chuich 133 

1931 75-38 Kabul 80, Kandahar 60, Herat 30 

1937 76-62 Amsterdam. 783, Rotterdam 599, The 

Hague 487 


Moscow 3,663, Leningrad 2,776, Baku 709 
Montreal 8ig, Toronto 631, Vancouver 246 
Calcutta 1,485, Bombay 1, 161, Madras 647 
Johannesburg 330, Capetown 265, Durban 
95 

Sydney 1,267, Melbourne 1,016, Adelaide 

317 


41. Spain 

a2 T tn I V 


Barcelona 1,148, Madrid 1,048, Valencia 352 
Rome I 1 56 Milan I 1 1 6, Naples 866 
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such as a Volga canal, to inciease the degree to which the transporta- 
tion system centeis on the new capital 

970 Good tiansportation and the market afforded both by the 
city's laigc size, as well as the presence of the government, make the 
primate city a favoiablc location for trade, industiy, education, and 
othei activities Hence the city gets the reputation of being the place 
to which the most able people aie ambitious to go The seeker for 
work thinks that, because the city is so big, there must be plenty of 
jobs The ambitious beginner hopes that the size of the city will in- 
ciease his chances to become a leadei in business The woman who 
wants an unusually attractive diess believes that she has a bettei chance 
of finding It in the primate city than anywheie else Artists, authors, 
scientists, and musicians, as well as people in the so-callcd piactical 
occupations, all hear about the big city and about the famous people 
who live them The majoiity of touiists head for the capital of a 
countiy. The big city’s name is far better known than that of the 
second city Pans, Buchaiest, and Tokyo aie much more familiai 
than Maiseillcs, Chi§inau, and Osaka Most people know about 
Copenhagen, Athens, and Lisbon, but relatively few can coiiectly 
locate Aarhus, Saloniki, and Oporto 

971 The lelative difference in size between the piimate city and 
the othei cities is likely to be gi cater in a small country than in a laige 
one Among the fiist 19 countries in Table 38 (those wheie the sec- 
ond city has no more than 40 per cent as many people as the primate 
city) the United Kingdom and Fiance aie the only ones with moie 
than 20 million inhabitants. Mexico, Peru, Aigeniina, and Bolivia, 
to be suie, have aieas of about half a million squaie miles, but only 
Mexico has as many as 10 million people The two populous countues 
where the piimate city is especially dominant, that is, the United 
Kingdom and France, are not divided internally by stiong regional 
contrasts Different sections of their people aie not greatly separated 
by mountains or deserts, or by conliasls m language and customs On 
the othei hand, three of the four countues where theie are two laige 
cities of neaily equal size are separated by discoidant cultuial or 
racial elements. Noith and soutli Italy, and the Dutch and Biitish 
paits of South Afiica, differ much in progressiveness and type of 
activity, and are diverse in race and language Theie is a similar 
diffeience between the northern Catalan-speaking pait of Spam centei- 
ing aiound Barcelona and the Castilian-speaking southein part that 
rallies around Madrid Another reason why London and Paiis aie 
so much larger than the other cities of the United Kingdom and France 
is that they are to a considerable extent piimate cities of the whole 
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woild New Yoik is the only othei ciLy of which this is ecjually tmc. 
People fioin foieign countiies Hock to these cities as to no oiheis 'Ihe 
fact that the piimate cities of the woikl have such a lepiitation does 
much to give them an incieased amount of comnieice, industiy, and 
othci activities 

972 Business concerns as well as people have a gieat teiickncy to 
come to the piimate city of a countiy Among the 1,211 fiims with a 
pecuniaty stiength of over a million dollais in New Yoik Cu\ moie 
than half (625) aie branches of funis whose headquaiteis ate some- 
where else A considciable numbci of the otheis aie films, such as 
United States Steel, the business of which was oiiginall) located else- 
whete They established blanch offices in New Yoik, and in due time 
the New Yoik btanch did moie business than the head office Ihete- 
fore the branch became the head New Yoik’s dominance in the 
eastern United States, its piimacy in the countiy as a whole, and its 
leputation as one of the two 01 tlnee pinnate cities of the cntiie woild 
make business men dunk that it pays to have a New Yoik office This 
IS one way in which a piimate city has an advantage ovei all otheis 
The same thing is illustrated by the fact that, although the tide of 
migiation has been stiongly westwaid, neaily 10,000 people who were 
boin in California have come to New Yoik City to hvc, and over 
5,000 to Chicago The pull of the pinnate city for groups of people 
with special ability is shown by the migiations of chemists, engineers, 
and other scientists Accoiding to the list m American Men of Science, 
New Yotk and New Jersey have about 60 per cent moie scientists than 
would be expected on the basis of then population and of the number 
of people who have moved into 01 out of their teiiitory A similar 
situation pievails m respect to the business men who aie listed as 
dnectois of coipoiations. Coming fiom all paits of the countiy they 
tend to concentrate in or atound the large cities, especially New York, 
but also Chicago, Detroit, and others 

973 Optima of Cities. Cities, as well as plants, animals, and hu- 
man activities, have distinct geographical optima The conditions 
which cieate the optimum are of two kinds fust those which make 
the city’s inner and outer hinterlands pioductive and wealthy, and 
second those which give some particulai site a local advantage. 
Houston, £01 example, has become gjeat because its hinterland is a 
notable producei of cotton, oil, and other products The exact spot 
where Houston is located was detei mined by a navigable waterway 
which has now been superseded by a deep canal It is not necessary 
here to enlaige futther upon the conditions which create a prospeious 
hmteiland, for much of this book has been devoted to them. Any 
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condition o£ climate, soil, relief, mineial resouices, waterways, gov- 
ernment, education, technical invention, or social progress which 
influences the piospeiity of a region also influences the growth of 
cities. Noi is It neccssaiy to discuss the geogi'aphical features which 
determine the local sites that aie best for cities St Louis and Omaha 
giew up neat the junction of gieat rivets, Chicago is located at the 
best local site foi tapping the gieat flow of tiafflc around the end of 
Lake Michigan, Buffalo, Toledo, and Duluth have also been helped 
by being located at the end of lakes. New Yoik’s particular location 
is due to the Hudson-Mohawk depiession, London’s to the lowest foid 
on the Thames Rivei, and that of Pans to islands in the Seine In 
all these examples a gieat city would piesumably have giown up 
somewheie within the present city’s hinteiland, but the location would 
have been different if the relief and waterways had been different 
Thus New Haven might have been tire piimate city of America if the 
Hudson River had flowed southeastwaid from Albany instead of 
southwaid; Pans would presumably have been displaced by some other 
town if Its islands had been located faither up or down the Seme 

974 Geographical Distribution of Great Cities A974 shows 
that cities aie especially numerous in (a) the noitheastern United 
States, (b) western Euiope, and (c) Japan They aie fairly numer- 
ous in (d) the southern and western United States, (e) the east and 
south of Euiope, (/) China, (g) India, especially the Ganges Valley, 
(/i) the temperate pait of South America from southern Brazil to 
Chile, and (i) the Regions of Wet Tropical Agriculture in the West 
and East Indies and on the coast of Brazil Another outstanding 
feature of A974 is the degree to which the large cities of tropical 
South America, southeastern Asia, and piactically the whole of Africa 
and Australia aie located close to the seacoast The main reasons for 
this distiibution are (1) the effect of climate upon human efficiency, 

(2) the effect of lelief, sod, and climate upon agricultural productivity, 

(3) the distribution of coastlines, (4) the location of mineral or other 
natural resouices, (5) the degiee to which the population departs fiom 
the optimum density, and (6) the stage of civilization. 

975 In legions wheie the population is dense gieat cities are 
usually located close together, but the percentage of the population 
living in such cities vanes gieatly The parts of the earth with per- 
centages above 35 contain only 6 pei cent of the world’s population, 
but are inhabited by 29 per cent of the people who live in cities 
01 metropolitan districts of more than 100,000 The highest per- 
centage (73) IS in the Middle Atlantic states, which include New 
York, as well as Philadelphia, Pittsburgh, Buffalo, and other large 
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Cities * Next comes New England (63), then the Pacific states (62), 
the thiee southeaslein states of Australia (55, 54. 53)« *-^1^ East Noiih 
Central states of the United States (49), England and Wales (47), West 
Austiaha (47). Scotland (37), and Biitish Columbia (36) All these 
regions aie inhabited by English-speaking people, and are especially 
prospeious With the exception of England and Scotland they all 
belong to the newly inhabited parts of the woild This suggests that 
an abundance of lesoutccs in compansoii with the number of people 
IS one of the chief factors in causing the percentage of city-dwellers 
to be high 

976 On the other hand, density of population and the amount 
of manufactuiing make relatively little difference in the proportion of 
city-dwellcis Oui Pacific states and Austiaha, for example, aie 
sparsely populated, and aie moie conspicuous for piimaiy production 
than foi manufactuiing Nevertheless, then percentages of city- 
dwelleis rival those of New England and Old England where the 
populatioir IS dense and the degree of industiialization almost at a 
maximum At the other exticme China, India, and Java have an 
enoimous and extiemely dense population, and therefore a consider 
able number of gieat cities Nevertheless, the percentage of then 
population living in such cities is surprisingly low, only about 5 in 
China and 3 m the othei two countiies 

977. A comparison of the city map (A974) with the map of cli- 
matic efficiency (A537) shows that cities tend to be concentrated in 
regions with stimulating cliiirates The approximate piopoition of 
the inhabitants living nr large cities is above 30 in veiy stimulating 
climates, 10 in those that are moderately suinulatmg, 6 in medium 
climates, 4 in those that are enervating, and 2 in the very enervating 
The rapidity with rvhich these peicentages decline is largely due to 
differences in productivity. It will be remembered that although 
the regions of very stimulating climate compiise only about 10 per 
cent of the earth’s land surface, and contain less than one fifth of the 
people, they cany on most of the manufactuiing and commeice and 
own most of the wealth If we take account of the fact that such 
tiopical cities as Bombay, Batavia, Singapore, Colombo, Havanna, and 
Bahia owe much of their growth to people fiom cooler lands, it ap- 

* The peicentages foi the United States aie lelatively a little highei than for 
some other couiitnes because metropolitan distiicts have been used in this country, 
thus including considerable suburban aieas It must be lemembeied, however, 
that in most parts o[ the world subuiban aieas are much more limited than in 
the United States, and the areas included in the cities contain practically the whole 
population ol the uiban type 
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pears that great cities are largely, although not wholl), a product o£ 
cool, eneigizmg climates 

g'78 Relation of Cities to Seacoasls Oceans and gieat lakes aie 
another impoitant factor in deteimuiing where cities shall be located 
A strip 5 miles wide along the coast of all the oceans, seas, and larger 
lakes, and of the riveis as fai as they aie navigable for ocean vessels, 
compiises only a small part of the lands, piobably not above 1 pei 
cent Nevertheless, among cities of moie than 200,000 population 
almost half (134 out of 298) aie seaports or poits on the Gieat Lakes 
and the Caspian Sea Anothei 67 ate located on navigalile iivcis 
This leaves only 97 cities for the 99 per cent of the lands wheie a citv 
gets little or no help from watciways The scapoits are laigei than 
the other cities, then average population being appioxiniatel) 810,000 
against 650,000 for the iivei cities, and only 400,000 ioi the inland 
cities with no navigable wateiways The chief cause of this ddlciciue 
is that the ports aie helped both by the activity of then oun hiiiici- 
lancls and by that of a gieat vaiiety of othei legions with winch they 
can easily engage in trade because tianspoitation by waiei is cheap 
Seacoast cities are especially likely to leceive not only pioducts, but 
also people, ideas, and methods of vvoik fioin other parts of the 
woild Anothei factor in then giowth is tliat a laigc shaie of the 
woild’s best soil is located along seacoasts, especially in delta plains. 
Seacoasts, too, are generally moie healthful than continental inteiiors, 
especially in the less-favoiable types of climate One leason fen tins. 
It will be lemembeied, is that their climates aie lelatively humid and 
their tempeiatuics compaiativey free from extremes Then, too, 
they have an unusually laige shaie of land with gentle relief where both 
agiicultuie and transportation aie easy. 

979 Economic Geography ANDiHE Search roR Optima Thiough- 
out this book we have seen that one of the main jnoblems of economic 
geography is to discover the nature of the geogiaplnc optimum for all 
sorts of plants, animals, and human activities A second pioblem has 
been to find out how nearly the geographical conditions in each sec- 
tion of the world approach the various optima And finally we have 
tried to discovei what effect on population, pioduction, tiacle, and 
other activities is produced by depaituies fioni the optimum Cities 
may be regarded as places where certain kinds of optima are concen- 
trated In the immediate hinterlands of the world’s most dominant 
cities we find a relatively close appioach to the optimum for human 
health, for agiicultuie, for transpoitation, and for industiy. Even 
the less dominant cities, located under less favorable conditions, excel 
the sui rounding regions in accessibility to food and lavv materials 
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and generally in ceitain oilier geogiapliical conditions Thus they 
are places that approach the optimum moie nearly than does the rest 
of their region 

980 Cities aie m a way the speai point of economic geography 
They usually increase m population moie rapidly than their hintei- 
lands, and they are the places wheie new phases of economic geography 
develop most hcquently The forests of the Congo and Amazon, the 
deseits of Sahaia and Gobi, the icy wastes of Gieenland and Antaictica 
all lemain about the same foi decade after decade and centuiy after 
centuiy The gieatest cities, on the other hand, are being remade in 
almost every generation The economic geogiaphy of productive but 
nonagiicultuial regions such as the steppes of Asia changes only a 
little, foi nomadic cattle-keeping involves much the same isolated 
mode of life now as in the past In the marginal agiicultural legions 
such as the Wet and Diy Low Latitudes some pi ogress is seen, but it is 
mainly in the cities and is larely gicat Only in the Realm of High 
Productivity is the impact of modem progress fully felt There the 
cities aie the places which change most lapidly Improvements in 
tiansportation, new types of labor-saving raaclimeiy, chemical discov- 
eries, and pi ogress m medicine, education, health, and government 
aie geneially used fust in the cities, and in the long run have moie 
influence theie than anywhere else A modem city with skysciapeis, 
superhighways, subways, and a bewildeiing vaiiety of occupations, to- 
gether with all the maivelous conveniences of modern apartment 
houses, depaitment stoics, hospitals, and recieation centers, is some- 
thing that the world has nevei seen befoie, It is the result of human 
progress concentrated 111 small areas where many geographical condi- 
tions combine to give an unusually dose appioach to the optimum 
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g8i Trade and Prosperity One of the icasons why people Ine 
moie comloitably notv than in the past is the growth of tiade. Much 
of the world’s food, most of its law mateiials and fuels, and piattically 
all Its manufactured goods change hands at least once, and geneially 
sevetal times, befoic being finally used. Among advanced people, 
aside from farmeis, it is difficult to find anything of which this fads 
to be tine Such exchanges aiise fundamentally fiom a surplus on 
one side and a demand on the otliei One peison, family, company, 
or countiy has moie oi can pioduce moie of some commodity than it 
needs, while otheis have not enough, but can pioduce a siuplus of 
some other commodity which they aie glad to evcliangc tor some- 
thing else A simple example would be a faimei who laises a siuplus 
of potatoes because a village mechanic has piomised to make him a 
beehive if he will bung enough potatoes In oidmaiy business, money 
takes the place of this kind of baiter, arid sei vices as well as goods 
aie bought For example, a caipenter makes tables and sells them to 
a store He uses the money to buy vegetables fioin another stoic 
Those vegetables weie laised by a maiket gaidenei who wants a table 
The gaidenet, on getting paid for his vegetables, goes to the first stoic 
and buys a table Although the process is louudabout and incohes 
seveial people, tables aie leally exchanged for vegetables just as tiuly 
as the potatoes were exchanged tor a beehive If oui econonne s)stem 
weie better oiganized such exchanges would be much moic fiequent 
than now, and eveiyone would be couespondmgly better off In siuli 
a woild all commodities would be pioduced wheie gcogiapluc and 
economic conditions combine to make the final cost to the toiisumci 
as low as possible 

983 Conditions for Maximum TR/\de I Ptoduction of Apfno- 
piiate Commodities Let us examine some of the geogiapluc condi- 
tions which tend to make tiade abundant and profitable. One of the 
hist is the choice of the right commodities for pioduction m each 
legion Tins is fai from being easy In Chaptei XV we saw that, 
although com yields the most per aae in the noitheastern United 
States, it docs not pay to laise much there In the same way it would 
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not be piolitable to establish great brass woils in Nebiaska, that 
state IS too far from the legions wheie factoiies for watches, clocks, 
and electac-hght fixUiies aie made The most profitable thing is for 
Nebiaska to laise all the com and beef for which it can find a market, 
and to let factoiies in the manufactuiing belt make all the brass goods 
foi ■which there is a maiket. Within a single countiy, such as the 
United States, wheie tiade moves freel-y, commodities naturally tend 
to adjust themselves so that each section does the woik foi winch it is 
best fitted Even here, however, many commodities are produced 
m the -wrong places because people fail to use the lessons of economic 
geogiaphy In the long run this laises the cost of pioduction, dimin- 
ishes tiadc, and makes the country pooiei When each countiy tiies 
to be self-sufficient, the failure to ptoduce commodities in the most 
appiopiiate places becomes a seiious factor in raising costs, reducing 
tiade, and loweiing the general level of prospeiity 

983 11 . Reduction of Tianspo^talion A second essential condi- 
tion for the kind of tiade that brings the gicatest prosperity is the 
reduction of tiansportation to a minimum So far as possible, any 
commodity not pioduced in a given region should be piocured from 
the sotuce which necessitates the least cost for tiansportation A good 
example is the coal of the Netheilands Most of this is pioduced 
close to the Geiman bolder wheie there is a ready maiket for it in 
the great Geuiian metal industry Accoidingly the Dutch noimally 
sell then coal to Germany, and supply the needs of their own great 
cities on the coast by bunging English coal cheaply across the North 
Sea 

98.J III Fieedom fiom Political Restnetions Another vital con- 
dition of piosperotis trade is lieedom from political lestrictions. To- 
day the cost of living m piactically all paits of the woild is considerably 
incieased because countiics tiy to make themselves self-sufficient, or to 
direct tiade to their own poits, tlreir own colonies, 01 special countries 
with winch they have political ties Sugar and aitificial rubber in 
Gcimany, wheat in Italy, and metal manufactuies in central Siberia 
aie examples of commodities produced in certain regions at the behest 
of governments. They make life much more expensive than it would 
be if all commodities weie pioduced under the most favorable cir- 
cumstances and sold in a fiee market 

985 IV Optimum Density of Population In order that tiade may 
flourish the right density of population is also important In Chinese 
Faim Economy, J L Buck shows that the year’s work of the average 
Chinese peasant on farms of different sizes produces crops having the 
following relative values on farms with a crop aiea averaging 35 
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acies, 100 (40 pei' acie), crop aiea 50 acres, 130 (a6 per acre), ami 
150 acies, 295 (neaily 20 per acie) In othei woicls, faimeis aie so 
numeious that a laige pait of then woik is wasiccl By putting a 
gieat deal of woik into a small piece of land, the Chinese aie iiidetd 
able to laise moic than one ciop each season on a good deal ot land 
Thus they get a larger return per acie on the small faims, iianieh, a 
latio of 40, 26, and about 20 on the thiee sizes of fat ms incntumcd 
above The peojile with the least land, howeier, get the smallest 
return per houi ot woik because the total yield of ciops is niuth snialki 
than It would be with more land For example, a man with 2 aeics 
on which to suppoit his family slascs away to get a iii.iximum yield 
per acie, but the utmost that he can sell as a sin plus may he woi th only 
1 10 a year If the same man had 10 acies, he could eultivate the 
whole of It Fiom each acre he would not get so iniuh as he now 
gets fiom each of his 2 acies, but fioin the whole he could get enough 
to let his family live much bcttci than now and still leave a lelatively 
laige stiiplus The balance sheet below shows what a good thing 
ig-acie laims instead of 2-acte fauns would be foi the Chinese and foi 
business in geneial With a total pioduction of §300 woitli of uops 
instead of $80 (second line) the 15-acic family would not have to sell 
all of Its best pioducts in otdei to get a little leady money It could 
affoid to use lioo woitli of food fiom its own faini instead of $70 
(thud line) This would still leave the i5-acie family with a suiplus 
of $200 m contrast to only $10 for the 2-acic family On the other 
hand, if the 15-acie faim weie divided into e-acie fauns (last line), 
the suiplus would amount to only §75 It is quite evident then that 
1 family with a suiplus of S200 would cieaie almost 3 times as much 
business foi factoiics, lailioads, and stoics as 71/2 families with a-acie 
fauns living on the same 15 acies 


Value of crops per acre 

Total value of crops per farm 

Value of faim pioducts used bv family 

Annual surplus per farm to be used in trade 

Annual surplus from 1 5 acres . 


2-acre farm iS-acre farm 

^40 ?zo 

80 300 

10 200 

75 (tor 734 families) 200 (for i f.vmil>) 


g86 This balance sheet illustiates what happens not only m 
China, but also m India, Japan, Russia, and laige paits of Euiope 
The population is so dense that the aveiage farm family has only 
small buying powei Hence the numbei of people who can he sup- 
poited m other occupations such as inanufactuiing is less tlian it 
would be if the fatm population weie just dense enough to pioduce 
the gieatest amount per family. The same punciple applies to miners, 
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lumbermen, and other primary produceis. A comparison between 
Java and Siam illustrates the mattei Siam, with 14 million people 
produces about 41/2 million tons of iice, Java, with close to 45 mil- 
lion, produces about ^1/2 million, and this would not rise to 6 million 
even i£ all the land in plantations of evciy soit were devoted to iice 
In other words, the average man raises 21/2 times as much iice m Siam 
as in Java This is partly because of higher yields per acie in Siam, 
but mainly because the Javanese population is so dense that the avei- 
age faimer thcie has only half as much land as in Siam Arcoidingly 
Java has no suiplus rice foi export The fanners eat piactically all 
that they raise, and about yoo,ooo tons have to be imported each year 
for the townspeople Siam, on the other hand, not only feeds its own 
townspeople, who aie moie numerous propoi tionally than those of 
Java, but in addition expoits about 1,400,000 tons of rice per yeai. 
This same principle applies eveiywhere, the laigest smplus and hence 
the most active tiade and commerce aiise where the population is 
neither too spaise noi too dense 

987 V Hiimati Activity and the Volume of Tiade The activity 
of tiade depends upon the mental ability, energy, and standards of 
living of the people more than upon anything else In spite of certain 
disadvantages New Guinea might raise an enoimous surplus of nee, 
sugar, com, sago, cocoa, tea, coffee, tobacco, and bananas, but its 
backward people pioduce little except what they immediately consume. 
In Java, however, a higher cultuial level and the help and supei vision 
of nearly 150,000 Europeans, chiefly Dutch, enable an island a sixth 
as laige as New Guinea to export plantation pioducts woith ovei half 
a billion dollars each year, even though food must be impoi ted for the 
workers Of couise the good soil of Java helps gieatly, but the human 
factors aie also highly important. Again, in China the unmined coal 
IS estimated at about ago billion tons, of which about 100 billion aie 
anthiacite, against only 16G billion in Gieat Biitain Ncveitheless, 
until Euiopeans took the lead, the Chinese mined piactically no coal 
even for local consumption Vast quantities lay in the rocks, hut 
theie was no suiplus for commerce Even now, although the Chinese 
aie 10 times as numerous as the British, they mine only about 15 per 
cent as much coal, or less tlian 1 pei cent as much per capita 

988 On the other hand, Noiway has veiy little mineial wealth, and 
her cool climate gieatly limits the ciops Moicovei, deep soil is found 
chiefly in a smail lowland near Oslo and in a few valleys and on a 
naiiow coastal plain elsewhere, only about 1 acic out of 30 can he 
cultivated Yet so eneigetic and capable are the Norwegians that they 
pioduce an abundant surplus, mainly based on fish, lumber, and 
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wateipower fins not only suppoits an .ntne tiado at honu', hiu 
males Nmwegian cvpoiis ten times as valuable as those of |a\a in 
piopoition to the inhabitants Again, Alaska iievet viehkd ain. siu- 
plus woith mentioning while it was in the hands ol l-skiinos, Indians, 
and even Russians, but since its piiichase b) the United States it has 
yielded a salable surplus woitli moie than two liilhon ilolLiis So, 
too, although New England has no coal, few law iiiateinds, and not 
nearly enough watetpowei, the capacity of its people causes it to jno- 
duce an enoimous suiplus of manufactuics 

gSg Conditions That Creaiu A Dlmanu In oidu tliat tiade nia\ 
be active a demand for goods is ju.st as iiceessau as a siipplv A good 
demand is pcculiaily chaiacieiisUc of piogicssive (ouiitvies l.iigl.iud, 
Geimany, Fiance, and the United States want eseiy thing, Ihlgi.iii 
Congo, Tanganyika, and Amazonia want veiy little It an eiieigetie 
legion lacks ccitain lesouices it goes out to get them llie Uniteel 
States demands a vast quantity of bananas, and gt is them ftom Canb- 
bean Amciica West Vngtnia being too nigged loi evitnsne nheat 
cultivation, and North Caiohna being too waiin. demand wheal fiom 
the western plains Geimany. having little coppei. demands it tiom 
Aiizona, Montana, Katanga, and Chile. Denmaik and Ceylon both 
lack coal and non, but Denmaik is so actne that it demands and gets 


pethaps a liundied times as much as the laigci population ol Ctylon 
The factois that count chiefly m ci eating a demand, just as in tieaiing 
a supply, ate the mental ability, physical encigy, and eultuial coiiditiou 
of a country 

ggo Contrasts That Promott Commi rcl It is often said that 
commeice is most active between legums with coiitiasiing tspes of 
ptoducts and occupations This is only half tine It w'ould be whollv 
tiue if a similai stage of development, and etpial intelhgeme, itulusti v, 
skill, alertness, and mtciest pievailcd evciywheie Ihus tin tail that 
Chicago, Dctioit, and Cleveland aie centeis of manufai tuiittg, wlieieas 
the distiicts to the west and south ate agiiculiuial, gives use to aitivc 
bade The similat but gieatei coniiast between New Oilcans anti 
Hondutas, howevei, gives use to only a small eommeice, because the 
Hondurans have little eneigy and initiative, and a cuu espondingly 
small suiplus for use m bade The people of New Oilcans can de- 
velop trade with them only by going theie themselves and stimulating 
piocluction A laige numbei of the contiasts which might lead to the 
most piofitable bade aie of this kind Hence the actual evchange o 
goods IS far smallei than between places like St Louis and Chicago 
which prepai e pi oducts that differ relatively little 

99: Baling in mind, then, that the activity of trade depends even 
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more upon alertness and skill o£ the people than upon difleiences in 
natural icsourccs and fjpcs of production, let us see what types of con- 
tiasts tend to piomote tiadc where the people in each type of region 
are equally piogiessive Rugged legions and plains piovide such a 
contrast The Black Forest and the Rhine Valley in Geimany, or the 
Appalachians and the Piaiiie states, illustiate this In each legion 
the lugged aiea supplies mineials, liimbei, animal pioducts, and manu- 
factuicd goods, while the plains fuinish food Seacoasls and mteuois 
often cany on an active commcice. This is not meiely because the 
seacoasts supply such pioducts as fish and salt, which may be lacking 
in the Intel 101, but also because they have poits thiough winch come 
the products of othei countries The pioducts biought by sea may 
need to be manufactuicd Hence the seapoits not only exchange the 
goods of the inteiioi foi those of othei countiies, hut also piepaie and 
ship the raw mateiials that come fiom abioad The same conditions 
apply to cities in comparison with niml aieas Manufactuied goods 
go out fioni cities in letuin foi food and law materials fioin farms, 
foiests, and mines Other contiasts that favor tiade aie rninemhzed 
veisus unmine> alized aieas, foiesls veisiis gyaislandsj and humid veisus 
and legions. 

g(j2 Such contrasts ate especially gieat between legions with a cool 
stimulating climate and those wheie tiie climate is waim and humid 
More specifically the geogiaplucal icgions which most fully supple- 
ment one anothci aie the Cyclonic Regions on the one hand and the 
Regions of Wet Tiopical Agiicultuie on the othei The eastern 
United States and Cuba, California and Hawaii, England and Ceylon, 
the Nctheilands and Java, and Belgium and Belgian Congo are pairs 
of diverse countiies in which the conditions foi active tiade aie espe- 
cially favorable This is notably tine of tlie United Slates and Cuba 
In spite of differences in lacial charactci, goveinment, language, and 
customs, their pioxmity to each other and the fact that they have 
almost the right degiee of dilleience of climate, plus the activity of the 
United States, cause the pei capita trade of Cuba with the United 
States to be exceeded only by that which the Dutch cany on with the 
Geiraans— a tiade which owes much to the fact that the Dutch hold 
the mouth of the Rhine. 

993. The trade between Geimany and the Netheilands illustrates 
the piinciple that, even though the lesomces aie siinilai, iiade is espe- 
cially active wherevci pi ogi essive countiies tan easily leacJi one anotliei 
The largest tiade of the United States is with Canada and England- 
two countiies whose pioducts diflei only a little from ouis Such 
countiies often exchange one kind of cloth, machmeiy, oi hardwaie 
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for another which is only a hule difTcrent Such active, wealthy people 
can afford to buy goods which differ fiom their own only in some 
special qualities which seem desnablc, although not essential Thus 
although the intensity of the bade between any two regions ran be 
paitly e\plamcd in teuns of divosily of products, the activity of the 
people IS at least equally important 

994 Trade in the United States The most active of all forms 
of ttade IS that which goes on in the letail stoies that we patiomze 
day by day. The total retail sales in the United States lange horn as 
low as about 25 billion dollais in the woist ycais of depiession, such as 
1933 ' lip almost 50 billion in years like 1939 Of ccmise such sales 



reach their greatest volume where people aie most nuineious, and a 
map of then total amount looks much like a map of population When 
we reduce the sales to a per capita basis, however, quite a different 
picture rs presented A994 shows the sales per person in the different 
parts of the United States in 1929 when business was booming The 
similarity of this map to many that we have presiously examined is at 
once apparent California and New York, with sales of $565 and $562, 
stand at the top Oregon (479) and Washington (487), on one coast, 
Massachusetts (483) and Connecticut {478) on the other, and Ilhirois 
(481) and Miclrigan (469) near the southern part of the Great Lakes, 
standnext- To' put it another way, there are two strips where people 
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are so piospeious that in a boom ycai they spend moie than I470 on 
letail pmchases £01 eveiy man, woman, and child One stiip is along 
the Pacific Coast and the oihei fiom southern New England through 
New Yoik, noithem Ohio and Indiana, and soudiein Michigan to 
Chicago and Milwaukee These stnps aie boideied by legions wheie 
Liadc IS active (above '5390 pei capita) although not ec[ual to that 111 
the most heavily shaded paits ot A994 One such region embiaces 
most of New England and the Middle Atlantic states, together with 
the Com Belt and the mining states of Coloiado, Wyoming, and Mon- 
tana Another shuts the Pacific stiip of high activity and includes 
Aiizoiia The othei Rocky Mountain states— Idaho, Utah, and espe- 
cially New Mexico— have lower buying power A similar medium 
buying power is found in both the noithem and southern pans 
of the duel section of the Gieat Plains, as is evident in the Dakotas, 
Oklahoma, and Texas Finally in the southeast the buying power falls 
to less Qian half its level in the two most-favoied stiips Florida, how- 
ever, as so often happens, is an exception because of its winter touiists 
and niigiants fiom the noith Its retail tiacle pei capita is twice as 
active as that of South Caiohna, and neaily two thirds as gieat as that 
of California and New Yoik 

995. The map of letail purchases (A994) is as good a ineasuie of 
piospeiity as one can well find It shows that tiade is active wheiever 
othci conditions make people piospeious It would be changed a little 
if we made allowance for the fact that people on faims raise pait of 
theii own food, and hence pui chase less than those in towns. In a 
piospeious country like the United States, however, this does not 
usually amount to much, foi even if people raise wheat and cattle, 
they usually buy flour, 01 bread, and meat from the stoie Neveuhe- 
less, in the South many people raise their own coin and pork to such 
an extent that the southern figures in A994 would be raised appieciably 
if these had to be bought This applies to Floiida much less than to 
Its neighbots Changes based on such conditions would not altei the 
general appeal ance of the map 

996. Distribution of Wholesale Trade. In its big featuics whole- 
sale tiade shows piactically the same distribution as ictail trade In 
the United States it is most active in the noithcastcrn manufacturing 
strip and on die West Coast In detail, howcvci, the distiibution is 
different, for wholesale tiade is fai more concentrated in cities than 
retail trade The island of Maiiliattan, which forms the old city of New 
York, has almost r4 times as much wholesale trade as one would expect 
if tiade wcie distiibutcd in the same way as population. Omaha and 
Kansas City have G times as much as one Would expe'et Boston rises 



TRADE IN THE UNITED 81 VTES (ll^l 

almost as high, while San Fiancisco and Dallas ha\e f) times the tiade 
that would be expected on the basis ol population On the oihei 
hand, the city o£ Washington has only 8o pei cent as much wholesale 
tiaclc as Its population would indicate, while Jcise^ Cit\ and Oakland 
fall to jici cent, and Roches tei to only about ^o dhc la cities tMth 
the gicatest wholesale tiade pei capita bate piacticall^ half the whole- 
sale tiacle of the countiy, hut only one eighth of the population All 
the cities of moie than 100,000 population contain onh go pci cent 



A997— Wholesale Cciitcis of the C'liiieil St itcs 
This map shows the wholesale tiade pti ta[>ila m the 2', tines Uasiiis the larnca 
wholesale uacle pet capita 111 The Ii!>iiie loi Dls Mmiies, SySo, i-, oiiiuted 

becuihc Ues Moines fills helow Siooo The laii;e ligincs iiuhiale ihe jiiictuli'.e 
of eilics (inclropolium distiuts') with nunc than hki.ooo jiopul ilion whuh uc n.imul 
on the map in 9 ttnsus disuitls Eoi csauiple, all the ciiies m the noilluvt teui 
Cential states appeal on the map, but oiil) 1 out ol 11 tytt,) of those ni the Midtlle 
Atlantic slates appears 


of the population but do more than 75 pei cent of the -wholesale 
business 

997 A9g7 shows the location of the 24 . metiopolitan distiicts 
which did moie than $1,000 woith of wholesale business per capita in 
1929 In othei woids, these aie the cities whieli aie conspicuous be- 
cause tliey'aie highly commeicial latliei than piimaiily industiial 
The figures under each name show how many dollais woith of goods 
weie sold at wholesale £01 each man, woman, and child in the city 
dming the boom year of 1929 The highest figuies (above $1,500) 
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belong to Omaha, Kansas City, Memphis, Dallas, Fort Worth, and 
Houston All these aie located in agiiciiltuial sections beyond the 
limits of the mam manufacturing areas tience then population does 
not contain so laige a propoition of industiial woikeis as is usual in 
eastern cities Moieovei, in general these highly commercial cities 
aie also located at consideiable distances fiom other laige cities Thus 
each city lias a large liinteiland, or area where the local stores buy 
fiom the wholesale stoies of the cential city On the other hand, m 
the gieat mdustiial stiip from New Jersey and New England westwaid 
as fai as the Mississippi Rivei the only cities that appear on the map 
aie Boston, New Yoik, Chicago, and Indianapolis This means that 
laige cities here are so niimeious and are so much devoted to manufac- 
turing that only i in lo is conspicuous as a commeicial center West 
of the Mississippi, howevei, m the West North Central states, too per 
cent of the laige cities are commercial rathei than mdustiial 

998 Outside of the United States data as to wholesale and retail 
sales aie scarce, but the general principles are the same. Retail trade 
is active m legions such as those aiound the North Sea wheie gen- 
eral piogiess IS gieatest, but it uses highest in progiessive new 
countries like Canada and Australia Elsewheie the amount of such 
trade falls to levels which seem stupusmgly low to Ameticans Even 
m countiies as advanced as Yugoslavia, the city people cannot affoid 
one tenth of the luxuncs that we epjoy, while a large shaie of the 
country people laise most of tlieir own food, gather their own fuel, 
raise then own hoises instead of using automobiles, and even make a 
laige shaie of their own clothes out of homegiown wool and linen 
In pooler countiies, like Biazil and Fiench Indo-Cliina, tiade falls to 
a still lower level A good sized village may have only a single little 
store no laigei than an oidmary livmgroora Its whole stock is often 
woith only $100 or $200, and is largely limited to sucli goods as spices, 
seeds, coarse cotton cloth, and a small assoitment of the cheapest kinds 
of knives, lope, ciockeiy, candy, and a few other articles. Few things 
show the contiast between the vaiious paits oL the world more cleaily 
than the amount and kind of goods bought in stores by the average 
person. 
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999 - Worlds Trade Allhough the internal tiade within a 
countiy IS by far the mam item in its business, foreign tiade p]a\s aa 
especially laige pait in polities and in ordinaiy distussions of ecoiioniic 
geogiaphy In general the value of the goods bouglit by the United 
States fiom foieign countiies amounts to about 5 per cent of the value 
of the letail sales in a poor year, and lowaul 10 pet eent m a good 
year In such small commeicial countucs as the Netherlands, or even 
in laigei but highly commeicial and industual eountucs like Gieat 
Biuam, the percentages use considciably higliei. On the otliei hand, 
in the Soviet Union, China, and India, for example, fmeigu tiade falls 
to a veiy low peicentage of all trade. Such trade is i educed both liy 
poverty and by the size of a countiy If all countiies were iindei one 
government theie would be no foieign tiade at all, although the total 
of woilcl tiade would be much inci eased because bauicis due to tanlls, 
quotas, and subsidies would disappeai On the othci hand, if each state 
of the United States were a separate countiy, the amount of Ameiican 
foieign bade would be vastly increased Neveitheless, the actual 
amount of bade, and the benefit to be obtained fiom it, would 
be much diminished by the annoyances, delays, and expenses due to 
Glossing international fionbers. 

1000 The Main Tiade Routes Except between the United States 
and Canada, and in western and cential Europe, where many iiidC' 
pendent countiies aie crowded into a small space, most of the woild's 
mteinational trade goes by sea. Tianspoitation by watei is so much 
cheapei than by land that copper fiom Utah, for example, gencially 
reaches New Yoik via Pacific poits and the Panama Canal lathei than 
by lail International bade, howevei, goes by water for anothei rea- 
son, the ocean geneially furnishes the most diiect and easy routes be- 
tween the gieat centers of activity, and between these centers and the 
countiies whence food and raw mateiials are deiived The location 
of the mam bade loutes and their lelabve impoitance are indicated 
roughly in Aiooo, Limits of space, however, cause the most important 
routes, especially the ones across the North Atlantic and through thq 
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Aiooo— The World’s Mam Routes of Commerce 
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Mccliteiranean Sea^ to be shown by lines wliitli are not thick enough 
to indicate their true importance The eleven greatest trade routes aie 
shown in Table 40 Routes by land conesponding to many o£ these 
aic impossible, while marry ol those which are jiossible are slower, 
more difficult, and more expensive than the loutes b) sea. 


TABLE 40 

Main Oceanic Trade Routes 

Group I Western Europe'fnth- 

1 The eastern United States 

2 Eastern Asia via the Mediterranean Sea, Suez, India, and the 

East Indies, with branches to eastern Africa and Austrilia 

3 Southeastern South America 

4 The West Indies, Panama, and the west coist of South Americi. 

5 South Africa via the west coast 

Group II The Northeastern United States Wfilh 

6 The western United States via the West Indies .ind Panama 

7 The Mediterranean region 

8 Southeastern South America 

9 Panama and western South America. 

Croup III The Western United Stales with; 

10 Eastern Asia 

1 1 Australia and New Zealand 


1001 One of the notable features of the mam trade routes is that 
drey run mainly east and west, or else between noith temper .Uc ant 
south temperate regions The countries within 30“ of the equator 
contain more than 40 per cent of tlie woiM’s population rheu prod- 
ucts aie decidedly different fiom those of coolci countiies Hence, on 
the basis of pioducts alone, one would expect that much more than 
40 pci cent of the trade of the United States 01 Gicat Biitam would 
be with the warmei countries As a matter of fact, the United States 
makes about 40 per cent of its foieign puichases in coimtnes within 
00° of the equatoi, but scarcely ao per cent of its sales are made there 
Great Britain makes about 25 per cent of its purchases there am no 
quite so large a percentage of its sales The gicatest trade of all . 

Jmme. rtal .r. »■». a.k. G.e.t En.a.n al™« 

.p cent ol ,t, eapotta to oto Eogl.tlvspeakmg 

fiom them a corresponding part oE its impoits ^ ..i,n" 

sends just about that percentage ol ns eapo.ls to the " 

oonmues, and buys frob. U.em between a sm. “'1 * f “ 

impoits The patlu ol commerce mn bom like to like, mo.e oltu 
than from different to different 
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Mcditcnanean Sea, Lo be shown by lines winch are not thick enough 
to indicate their true importance The eleven gieatest uade routes aie 
shown in Table 40 Routes by land conespondmg to many of these 
aie impossible, while many of those ivlncli aie possible are slower, 
more difTicuh, and moie expensive than the routes by sea 


TABLE 40 

Mjvin Ocexnic Tra.t>e Routes 
Group J Western Europe with 

1 The eastern United States 

2 Eastern Asia via the Mediterranean Sea, Suez, India, and the 

East Indies, with blanches to eastern Africa and Australia 

3 Southeastein South America 

4 The West Indies, Panama, and the west coast of South Americi 

5 South AInca via the west coast 

Croup II The Noillieastern United States with 

6 The western United States via the West Indies and Panama 

7 The Mediteicanean region 

8 Southeastern South America 

9 Panama and western South America 

Croup III The Western United Stales with 

10 Eastern Asia 

11 Australia and New Zealand 


looi One of the notable features of the main trade routes is that 
they run mainly east and west, or else between north temperate and 
south temperate regions The countiics within 30° of the equator 
contain mote than 40 per cent of the woild’s population Their prod- 
ucts me decidedly dilferent fiom those of coolei countries Hente. on 
the basis of pioducts alone, one would expect that much more than 
40 per cent of the tiade of the United Stales or Gieat Britain uould 
be with the watmet countries As a matter of fact, the United States 
makes about 40 per cent of us foieign purchases nr countiies wuhin 
ao° of the equatoi, but scarcely 20 pei cent of its sales are made thcie 
Great Britain makes about 25 per cent of us purchases theic and not 
qurte so large a percentage of us sales The gimcst 
between countries that are most alike Great Biitain sends a n 
40 per cent of its exports to other English-speaking 
fio rr them a corresponding part of Us imports The United States 
sends just about that percentage of us exports to the Enghsh-spoaking 
countries, and buys from them between a fifth and a quarter of u 
imports The paths of commerce run from like to like, more often 

than fiom different to differ ent. 
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1002 Railroads in World Commerce The part played by rail- 
roads in world commerce is veiy diileicnt fiom tliat of ships Long 
transcontinental lailroads, such as the Trans-Siberian line, the lines 
from Chile to Argentina, and those between West and South Austialia, 
are of minor iinpoitance in intei national or long-distance commerce 
Then chief value lies m local commerce, in the creation of political 
unity, and in pioviding lapid passenger service Since the construction 
of the Panama Canal this has also been laigely true of the North Amei- 
ican Li anscontinental lines Nevertheless, the transcontinental trans- 
poitation of valuable peiishable jjioducts, such as fruit, vegetables, and 
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eggs, IS still impoitant. The main task of the railroad in woild com- 
merce, however, is to bring produce from its place of origin to the 
expoi t haibors The shaded sections of A1002 show that in large parts 
of Europe and Noith Ameiica, in two small sections of South Ameiica, 
and in Japan, the density of railroads is so high that few places are 
faitliei than ro miles fiom a railroad In Noitli Ameiica the border- 
line between such an intensive railroad system and the moie open 01 
extensive system depends largely on lamfall on the west and lem- 
pcratuic on the 1101th It follows the 20-inch isohyet in the southern 
United States, but bends wesLwaid faithei noith where lower tein- 
peratrue makes a smaller lainfall sufficient for agiicultuie In Canada 
It swings fai enough west and noith to include the relatively dense lail- 
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road hybtem ol the xvhcat region of Albetta and SasKatchewan. In 
Em ope the similar dniding line sepaiates the etononiKall) important 
parts of Norway and Sweden, namely the Oslo region and Svealand. 
iiom the noithein forests which aie too tool foi mutli agiituUurc- 
Acioss the Baltic in the plain of noithciii Europe raihvays foim a dense 
net as fai east as the boundary of old Geimany as it ivas befoic the lust 
World Wai South of the Caipathians a fairly dense net piojetts east- 
ward in the Danube Basin far enough to intlude Hungaij, The ii- 
regulaiity of tlie eastern boidei of the region with abundant lailroads 
IS due laigely to political consideiations. In geneial the boidei hts 
in the tiansiuonal zone where the high and lehable tiop yitld of 


western Euiope give plate to the low and uniehable )icltK of eastern 
Europe It is notcwoithy that m lailroads, as in man) othti itspetts, 
Japan is unlike the icst of Asia and rtsembles Euiope In South 
America, as well as in Eurasia, laihoads aie dense in the two highly 
pioductive areas, namely, eastern Aigentma and tentral Chile, which 
he on opposite sides of the continent 

1003 Conditions Thaf Produce SEAPORrs Hvitei lands If the 
hinterland produces a laige suiplus and theiefoie olleis a large inatkci, 
important scapoits will grow up even if the haibois aie jroor, as at 
Los Angeles New Yoik, as we have seen, is tlie woild s laigest seapoit 
pnmavily because it serves a large hinieiland which is almost unpat al- 
leled in natuial icsouices and climate, and m which the density of 
population has lecently been close to the optimum Moieovet, its 
hniteiland is fai laigci than that of Boston, Piovidente, New London, 
New Haven, oi even Philadelphia and Baltimoic because it is con- 
nected with the Lake Region and the interior plains by the Hudson 
and Mohawk Valleys which furnish tire easiest of all routes across the 
Appalachian Highland Much moie impoitant than this, howevci, 
are the conditions which make Iowa, for example, i.use i,rA> '>ushels 
of gram for eveiy man on the fai ms, wheieas the United States as a 
whole raises 550 and Russia only 70 or 80 Although Iowa louus the 
immediate hmieiland ol cu.es like Omaha and Des Y Omes, it also 
forms part of the greater hmtciland of Chicago, and this m turn is 
part of New York’s vast hmieiland. The seaports of the 1 acilic Coast 
of both Noith and South America cannot cany on so much trade as 
those of the Atlantic Coast because gieat mountains hem them m, but 
they are active because the standards of production in then hm er- 
lands are high The world’s greatest seaports are foemd where ferule 
lowland,, wul. source, o[ nimmls a, well a, -f 
only accBa.ble to the sea, but enjoy a chmate windi is ^ 

both man and ciops In Aiooa tlie concentiation of seapmts 
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western Europe, the northeastern United States, Japan, and the Plata 
River region illustrates the mattei 

1004 The quality of the tiade of seapoits, as distinguished from 
quantity, depends paitly on the lesouices of the lunteiland and paitly 
on Its stage of development. In matme, well -populated legions of the 
progressive Euiopean type the activity of the people causes their sur- 
plus to consist mainly of manufactured goods, while the density of the 
population and its industiial nature cause the demand to be mainly 
for food and raw materials In less matuie but progiessive regions 
such as Australia almost the leveise is tiue, foi manufactuied goods 
are impoited, while food and raw materials are expoitcd Between 
these two extiemes there aie all soits of inteimediatc foims Thus 
the northeastern seaports of the United States, although mainly ex- 
porting manufactures, also ship giain, fiuit, and half-finished iron 
goods Even England, winch pcihaps comes ncaiest to being a puiely 
manufactuiing countiy, ships coal in large quantities Although om 
Noitheast is much like England m its kinds of tiade, the South exports 
mainly cotton and luinbei, while the West ships oil, huit, and coppci 
from the southern half, and lumber, grain, and fiuit fiom the noith 
So the quality of the tiade of a harbor depends on the kinds of prod- 
ucts m the hinterland 

1005 Harbors Good hatbois ate a necessity in developing sea- 
ports, but they may be aitificial, as is true not only of Los Angeles but 
also of many lesser places The mere piesence of good natuial haibois 
by no means causes the growth of seaports Some of the woild’s best 
haibors, such as Guantanamo Bay in Cuba and Pago Pago in Samoa, 
have no seapoits worth mentioning simply because they have veiy 
limited liinteilands Nevertheless, wheiever nature piovides good 
natural harbois on any seacoast which has a favoiable climate and is 
accessible to a good lunteiland, gicat cities noimally grow up beside 
the best haibois Although New York is the world’s leading seapoit 
piimaiily because of its marvelous hmteiland, it also owes pait of its 
dominance to its maivelous harbor An ideal harboi has the following 
qualifications (1) it is well piotected against SLoim waves, (2) it is 
deep enough for large vessels, and has faiily deep water near the shoie, 
but It IS not so deep that ships have difficulty in anchoiing, (3) it is 
wide enough to give space for large ships to turn in, (4) its coastline is 
so sinuous that tlieie is abundant 100m foi clocks and wharves, (5) it 
is not troubled by ice, fog, currents, or extieme tidal vaiiations, (G) it is 
boidered by land that is well diained and yet level enough to furnish 
space for the giowth of a city, and (7) it is accessible to the inteiioi by 
routes which make it easier to bring goods to it than to other harbois 
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which may peihaps be actually neater to the place tvhere the goods 
are pioduccd. 

1006 Harbors on Depressed Coasts The degree to which these 
conditions are met depends paitly on the topography of the land and 
the nature of the coast as determined by geological changes in the 
lespective levels of land and sea. Recently depressed coasts almost 
invariably have more and better haibors than emcigent coasts This 
IS evident when the many good harbors fioin Baltimoie northward to 
Labrador aic compared with the relatively pooi harbors south of Bal- 
timoie A similai comparison liolcls good in respect to each of the 
following pairs of regions (i) the dcpiesscd Pacific Coast of North 
America from Puget Sound noithwaid versus the uplifted coast soulh- 
waid fiom San Piancisco to Mexico, (2) the dcpiesscd coast of western 
Europe fiom Fiance to Norway, and the cmeigent coast of southetn 
Spain and Italy, (3) the depressed coast of Japan and tlie emergent 
coast of eastern India, (4) the depicsscd coast of the southein pait of 
Chile and the cmeigent Pacific Coast horn Valpaiaiso noi thwaid. Ex- 
cept in the eastern United States and the North Sea region these de- 
pressed coasts suffer because the ocean coveis a laige pan of the level 
land Rio de Janeiio and San Francisco, in aieas of local depression, 
aie exapples of tins Then harbois are supeib, but the land uses so 
steeply fiom the sdn that the cities have to climb steep heights or 
spread out onto land recovered fiom the sea. Seattle, Vancouvci, 
Oslo, Yokohama, Fuchovv, and Hong Kong display the same charac- 
teristics. 

1007. Much better harbors are found where plains or lowlands of 
gentle relief have been moderately depressed Boston, New York, 
Philadelphia, and Baltimore all he on coasts of this kind Similar 
conditions are found in England with us wide-open drowned iiver out- 
lets at Liverpool, Hull, Glasgow, and Bristol, as well as London. On 
the continent of Europe similar drowned harbors in regions of gentle 
relief have, helped to develop seaports at Stockholm, Copenhagen, 
tlamburg, and Bremen. In Australia tire drowned harbor of Sydney 
IS one of tire most magnificent in tlic world, rivaled only by tliat of 
Rio de Janeiro m Brazil. 

1008. Rivers and Seaports. Emergent coasts, and also those due to 
the recent formation of deltas, geneially have relatively poor haibois 
but plenty of space for cities. No matter whctlier a coast is depicsscd 
or emergent, ciookcd or straight, harbois at tlie mouths of livers gen- 
erally have an advantage. The aty symbols in A1002 show Uic com- 
bined effect of lunterlands, haibois, iivcis, and gcneial location in 
causing seaports to be visited by ships. The symbols do not inditate 
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the Size of the cities oi the volume of their domestic commeice They 
simply show the tonnage of the ships engaged in foieign commerce 
which enter the ports each year, regardless of whether the ships leave 
any goods or not All of the five haibors where ships with a tonnage 
of more than 20 million tons enter each year (solid squares in A1002) 
are located near the mouths of riveis, London, Rotterdam, Antwerp, and 
Hamburg being neai the North Sea, and New York at the mouth of 
the Hudson All five are located in cyclonic legions where nveis and 
their level valleys piovide easy entrance to hintcilands which excel m 
climate, iclief, and lesouices The livers are important not so much 
because they piovide haibors as because their valleys furnish good 
hintei lands neai at hand and make it easy for a city to extend its hin- 
teiland fai inland Among the twelve cities with an entrance tonnage 
of 10 to 20 million tons (open squares in A1002), five, namely, Shang- 
hai, Hong Kong (the poit for tlie Si River and Canton), Maiseille, 
Liveipool, and Buenos Aiics aiealso at the mouths of riveis This is not 
true, howcvei, of Tokyo (Yokohama), Kobe, Rio de Janeiro, or Monte- 
video. The other thiee belong to a special class of seaports which have 
the ocean latlier than the land as tiren hinteiland, and hence have 
little need of iiveis Colombo and Smgapoie owe their high tonnage 
laigely to steamers which stop on tlie way horn Euiope to eastern Asia 
and Austi-alia Cheibourg in France is merely a stopping place where 
transatlantic Imcis leave passengers and mail bound to and from Pans 

loog Many iivei poits aie not located dnectly at the mouths of 
their iiveis Monti eal. New Orleans, and Portland, Oregon, aie lo- 
cated as far inland as ocean ships can navigate London is at the 
lowest 2aoint wheie it is easy to cross the rivei, and hence at the place 
where a route paiallel to the coast ciosscs the river route running in- 
land. Such places often have an advantage because the rivei can be 
biidged without much difficulty Again a location away horn the 
mouth of the rivci may icmove the city from the swampy and often 
unhealthful aieas near the outer edges of the deltas, as at New Orleans 
Sometimes minoi branches of the mam liver furnish the best harbors, 
as at Shanghai^ If the itver itself is of little importance for naviga- 
tion, so that the traffic goes inland by lail, the seapoit may develo|) on 
the edge of the delta where it meets the firmei shoie, as at Alexandria 
on the Nile Delta and Marseille near the mouth of the Rhone Mai- 
seille is connected with the Rhone by a canal that runs thiough a 
tunnel 

1010 The recent constiuction of wharves, docks, and other poit 
facilities at Albany, and the attempt to draw Albany, Troy, and Sclie- 
nectady into a single great inland pprt,_ show hpw seaports^ tend tg 
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migrate inland as ai as possible. Even if this port becomes imnoi- 
tant, New loik will still have the advantage of a supe.b haiboi and 
of being located where the great route along the Atlantic Coast crosses 
the best route inland In South Amcuca. Manaus is the final no, t on 
the Amazon for ocean vessels, but Paid on the soutlicin edge of the 
Amazon delta has the mam liaibor Buenos Aaes is located on a 
small blanch of the Plata estuary, but scarcely has a real nrci haibor 
m Africa the river ports aside from Alexandria are sin.ill places like 
Banana at the mouth of the Congo In Europe the tin ce gi eni haiboi s 
of Hamburg, Rotterdam, and Antwerp aic found at the ninuths of 
the Elbe, Rhine, and Scheldt, each haiboi be'ing well iriLmd The 
Elbe, and especially the Rhine, are evtellcnt nvcis fin inuig.uinn 
About 100,000 river steamers pass the Diudi boukr on tire Rhine e.uh 
year. RoLteidata has an aitifiaal outlet to the Rhine, as the old one 
was not piactical for modem shipping Canal connections rvuh lunth- 
ern Prance and the Rhine help to compensate Antwerp foi the inmoi 
impoitance of the iiver on which it is located Othei Emojrean sc.i- 
poits at river mouths include Danzig ncai the mouih of the VisiuU, 
Stetun on the Oder, Bicmcn on the Wesci, Rouen on ihe Seme rvith 


Le flavie as its outer poit, Nantes on the Lone, Bouleaux on the 
Gavoixivc, Braila on the Danube, Odessa neai the Dniejiei, and Rostov 
near the Don outlet Asia has numeious examples Kamdn is near 
the Indus Delta, Calcutta on one of the blanches of tliQ Ganges, Ran- 
goon on the luawadcly Delta, Bangkok on the Salween Rnei, .Saigon 
on a side branch of the Mekong, and Canton on the Pearl River Most 
impressive of all perhaps is Shanghai on the Whangpoo neat the 
Yangtze outlet, where it is the seaport of a iiaMgable ii\ci sysceui of 
tremendous potential value and has its innei poi t neaily a thousand 
miles away at Hankow 

ion Disirtbution or World Trade. Noitliwestern and central 
Europe hold an outstanding positron in international trade Alas is 
evidetit in Aron which shows exports plus inijjoits as jicueiitagcs of 
the total for the world as a whole Compared with Europe, the Unued 
States, with rg per cent o£ the total, is by no means so juoimncnl as 
one would expect In fact it ranks below Gieat Biuain Outside the 
United States and Europe only Canada (4 per cent), Japan (3), India 
(3), Argentina (a), China (2), Malay States (a). Nctherlaud East Indies 
(a), Australia (a), and Brazil (1) reach the 1 pei cent level, alihough 
South Africa, New Zealand, Cuba, Chile, Egypt, and Pienih North 
Afiica come near it The great accumulation of dots m iioitlivvesteru 
and cential Europe, howevei, is more or less misleading, because 
Europe is divided into so many small counuies. If Gieat Entain, 
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France, the three Scandinavian countues, the two Loiv Countties, and 
Switzerland were all united into one country they would luuc a poTni- 
lation equal to that of the United States, and then foresn tiade ^vould 
be reduced about one fourth. These countiics. howcvei, aie on the 
whole much alike m climate and products If the United States, with 
Its great diversity of natural regions, wcie divided into eight rountries 
the size of those just named, then combined foreign tiade would jirob- 
ably be twice as great as that of the United States at present, Alost of 
the wheat, cotton, fruit, iron ore, coal, and other piodiicts that now 
travel a thousand miles or more within the countiv vould pass from 
one country to another and be counted as foreign trade The misap- 
prehension which thus arises because large countries aie umip.iied 
with small ones in Aioii could be removed only by making a niaji of 
all tiade, both foreign and domestic, but no statistics aie available 
for this 

1012 The amount of foieign tiade pei capita deserves as niiirh 
study as the absolute total. A map of this (A1012) piesents quite a 
different aspect from Aioi 1. The density of the poimlation in Eurojie, 
Japan, China, and India lowers the rank of those regions, while coun- 
tries with a low density of population rank much higher ^\’■estern 
Europe, as a whole, however, still stands out, but other regions, espe- 
cially the young countiies in temperate climatic regions smh as Can- 
ada, Australia, New Zealand, South Africa, Chile, Uruguay, and Argen- 
tina become prominent So do some of the regions of Wet Tropical 
Agiiculture, like Jamaica, Cuba, Pueito Rico, the Gold Coast, Ceylon, 
and the Malay Peninsula Even in this map the United Stales holds 
a relative position much lower than that of many countries which arc 
commercially far less active Its foieign trade pei capita is less than 
that of British and Dutch Guiana, and one third that of Switzerland 
and the countries bordering the North Sea. Russia, too, shows a low 
figure, only 3, which is fai less than that of much more backward and 
inactive regions including Iraq (18), Venezuela (88), and Malaya {i"8) 
The low figure for the United States hcie, just as m total foreign trade, 
IS merely the result of great size and diversity The United States, as 
we have seen, exports only one tenth or even one twentieth of its jiro- 
duction, whereas Belgium and Denmaik expoit about half of all that 
they produce, Switzerland a third. Great Biitain and kiance a fourth, 
and Germany a fifth Only in eastern Europe do vve find countries 
which export so small a shaie of their production as the United States 
In Russia this is paitly because that country is not only large, but 
diverse, although not so much so as the United States But there, too, 
as m all the less active countries of eastern Europe and Asia, the low 
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A1012— Total Annual Foreign Trade per Capita in American Dollars, 1936-38. 
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level of productivity per man means that only a small part oi the pro- 
duction foims a suiplus available for evpoit. Moi cover, Russia's loca- 
tion and the scaicity of good harbors handicap her foreign trade 
1015 On the other hand, sevcial new and piogicssne countries 
have a large foreign trade per capita because they not only devote 
themselves laigely to the production of food and raw mateiials, but 
also work so well and have sucli laige lesouices m land and minerals 
that they enjoy a huge suiplus Canada with iis cxpoits of wheat, 
paper, lumbei, gold, nickel, fish, meat, buttei, and cheese, Aigentuva 
with gram, linseed, meat, hides, and wool, Chile with copjier, nitiatcs, 
and wool, South Afiica with gold, wool, and diamonds, AusiuUa with 
wool, wheat, daily pioducts, meat, and gold, New Zealand with 70 jier 
cent of all us exports m the foim of animal pioducts, aie tjpical of 
active countries m which manufacturing is not yet fai advanced 
1014 Regions of Wet Tiopical Agucultiue ofien show this same 
tendency toward a laige foieign trade per capita because they jnoduce 
staple plantation products and expoit them m exchange foi food and 
manufactures Their trade tends to be kept down, liowovei, bj the 
low buying power of the population The Netheiland East Indies 
with Its diverse plantation pioducts, the Malay Peninsula with its 
rubber and tin, Ceylon with its tea, the Philippine Islands with sugar 
and Manila hemp, the Gold Coast with cacao, Nigeiia with palm oil, 
Biazil with coffee, and the Caubbean legion with sugar, bananas, to- 
bacco, and Oil represent this group. 

1015. In western Europe a high oveiseas trade pei capita arises in 
quite a different way The old piogiessive countiies cannot supply 
their own need tor food and law mateiials They must import these 
in gieat quantities They have, however, a surplus of manufactured 
goods, as in England Geimany, Belgium, and Switzeiland, Oi else of 
locally specialized food products such as fish in Noiway, dany products 
m Denmark and Ii eland, and both dany pioducts and gaidcn truck 
in Holland Japan has recently joined this last gioup It still exports 
one raw material (silk) on a large scale, but imports not only food, espe- 
cially rice and sugar, but also raw materials, chiefly cotton, wool, non, 
arid mineral oil Its inci easing suiplus of manufactures, mainly tex- 
tile, swamps the maikets of eastein Asia 
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1016. Distribution of American Trade The United States has 
the double advantage of being a new country with a suipius of food 
and raw mateuals, and a mature country with well-developed manu- 
factuies. Now, howevei, it imports about as much food as it expoits, 
and a large pait of the material which it formerly exported in the law 
form is manufactured at home before being exported. Cotton is still 
an exception in this respect, nearly half of our crop is exported. A1016 
shows wheie the United States sends its exports The preponderance 
of Canada and western Europe is impressive Canada, Great Biitam, 
Germany, and Fiance, together with Scandinavia, the Low Countnes, 
and Italy, buy half our exports (Table 41) The primary cause of such 
active trade is that Canada and western Europe ate regions of gieat 
productivity, but their accessibility to the United States also plays a 
pait The other conspicuous parts of the export map, those wheie at 
least 5 dots (2I/2 per cent of our total exports) are closely grouped 
togethei, comprise two groups One includes Japan, Australia, South 
Afuca, and the Uiuguay-Aigentine aiea Like Canada and western 
Europe, these are regions of relatively cool, mvigoiating climate, 
appioachmg rather closely to the standard set by the average of the 
world’s IS laigest cities All these countries together, especially those 
of western Emope, illustrate the pimciple that international trade 
reaches its highest activity between countnes located in legions of high 
efficiency, especially if other conditions, such es coal and non, co- 
opeiate in making it easy to develop manufactuung 

1017 The other type of conspicuous regions m A1016 includes 
Mexico, Cuba, the northern tip of South Ameiica with Panama, and 
the Philippine Islands These aie tropical regions, and all have some 
kind of political connection with the United States, or else aie so near 
that this country is vitally mteiested in their affairs. Their full sig- 
nificance will appeal in a moment when we examine imports, but the 
export map illustrates the principle that international trade is greatly 
fosteied by proximity on the one hand and by political connections on 
the other. 
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1018 As souices of irnpoits into the United Stales, we find from 
AioiS that Canada, western Emope, Japan, and the Uruguay- ,\rgen- 
tine section aie again conspicuous, just as they are in tahing our ex- 
ports. Nevertheless, western Europe, Australia, and .South Africa are 
less important in our import trade than in our export trade Canada, 
Japan, and Argentina, on the other hand, are moie iinjwrtant. This 
IS because they supply raw matetials and food The gieatcst difference 
between the exports and imports, liowevei, is that the abundant im- 
ports fiom Cuba, Brazil, the Philippines, India, and espeti.illy the 
Malay Peninsula and the Netherlands East Indies far exceed onr ex- 
ports to those regions. The magnitude of this contrast is ciulctit m 
BioiS There the left-hand side shows the percentage of our exports 
going to each of 25 mam regions, while the other side .shows the }>er- 
centage of our impoits coming from those same regions Commies 
where our imports are more than about twice as valuable as our exports 
are starred Without exception all the staned regions art tropical. 
Sugar, rubber, coffee, cocoa, jute, and tea are the ptoducts supplied 
by most of them, although tin happens to come from the Mal.iy Penin- 
sula Thus we aie brought to another principle Jntnnaiional tradr 
IS greatly simulated by the fact that tropical legwns supply commod- 
ities that cannot be laised tn the climates loheie manufuctuung is most 
active, but such trade is geneially onesided because twpual legions 
cannot purchase goods as valuable as those which tluy export 

10 la Sales versus Purchases. The amount that the United 
States, or any other country, buys from other countries by no means 
vanes in the same way as the amount sold to those saine ^ 

A1019 the lined shading indicates that in the cocifcr parts of bo 
hemispheres the United States sells more than it buys In ras 
Erorthis excess of sales is made up mainly o£ cotton, wheat, and 
other food products, elsewhere of manufactured attic es, ^ 

r- ^ 

tation companies such as the United CouNTRirs 

I .45 Me^ured fer ^ To do 

United States is as a factor m the tra 





IMPORTANCE OF AMERICAN TRADi: Tt) OrUTR COEMRirs Or)"} 

this we combine impoits and exports into a single figure and find out 
how many dollais’ woitli o£ trade each enuntny fames on isiih the 
United States for each o£ us inhabitants In Aioeo a figure of S71! peT 
person makes Canada conspicuous in its dependence on sales in Ameri- 
can markets. Among the cooler parts o£ the e.uth, Canada stands 
in a class by itself because o£ the gieat impoitance ol the tiade of the 
United States to its people. In the tiopieal zone, Cuba null us sugar, 
British Honduras with cabinet woods, and the Malay legion with nib- 
bei also depend on our trade very gicatly The same tiling is true o£ 
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B1018— Trade o£ the United States with Chief I'oreign Countiics, expiessed as per 
centage o£ Tot, at Ameiifaii Exports or Impoits, 1930 37 
* Impoits approximately two or more tunes as raluabte as exports 

Hawaii with sugar and pineapples, and Pueito Rico with sugar, to- 
bacco, and other tropical pioducts, except that they are paits of the 
United States. In a geneial way the impoitance of this country m 
the actual business of other countries, as measuied by our tiade with 
them per capita of their own population, declines faiily regulaily m 
accordance with tlieir accessibility Never theless, this is altered de- 
cidedly by exceptional cncumstances such as our political control o£ 
the Philippines, and the degree of climatic efficiency in New Zealand 
One noteworthy fact is the slight impoitance of tiade with the United 
States m large pails of the world Around the Meditenanean Sea the 
total trade with this country, including both exports and impoits, is 
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woltli only $1 to '$3 pei pcison each yeai Ftom Cleimany eastward 
throughout the rest of Em ope and all of Asia u is wotth only or 
less per pcison A sunilai condition picvails in Afiica except in the 
Gold Coast with its palm oil. and the Union of South Ahita -vvitli its 
gold, diamonds, and corn 

1021 II dr Measuied by Pciccnlages of Tiadc Anotliei way of 
measuring the importance of the United States as a fattoi in the busi- 
ness of othci countiics is to asccitain what pcicentage of the foieign 
sales or pin chases of each countiy depends on this countn Vciicmela. 
foi example (A1021), sends us only 10 pei tent of its expoits, bctausc 
a latge shaie of its oil goes to Gieat Biitaiii Colombia, on the other 
hand, ships us so laige a shaie of its coilcc and tin that 51 pei tent of 
Its exports come to the United States The people to whom the sale 
of goods to the United States is especially impouant aie found mainly 
aiound the Caribbean Sea, in South Amenta, and on the westun side 
of the Pacific Ocean Cuba sells us 80 pci cent of all its expoits, and 
the Philippines by icason of then political connection with the United 
States sell almost as much Biaal with its coffee, the Malay Peninsula 
with rubbei, China with animal skins and tung oil, and the Gold Coast 
of Nigeria with palm oil, aie like Colomlna in ha\mg the United 
States as a chief customei On the othci hand, Giccce, Ii eland, Nor- 
way. Sweden, and Finland are the only paits of Em ope which sell us 
as much as 10 per cent of the goods that they expoit On the whole 
the countries whose sales to us foim a laige item m then foicign trade 
are mainly those which furnish tiopical piodiicts and the paper pulp 
of Canada 

1022 Turning now to the goods purchased by foieign countiics 
horn the United States, distance is one of the chief factois in deter- 
mining what percentage of a foieign countiy s pin chases is made in 
the United States In gencial the regions aiound the Caiibbean Sea 
purchase a laige part of then impoited goods fiom the United States. 
Venezuela buys half its impoits liom the United States, e\cn though 
it sells us only a tenth of its exports Mexico buys still moie fieely— 
62 per cent of all us impoUs On the othei hand, in distant regions 
the opposite is tiue China, which lehes on us to buy moie than half 
of us expoits, makes only one fifth of us foreign purchases from us 
Ceylon, which sells us 17 per cent of us expoits, and the Malay Penin- 
sula, which sells us 44 per cent, each buy fiom us only 2 pei cent of 
their imports- This illustrates the impoitance of a political connec- 
tion for these two regions ate British colonies A similar political 
effect IS illustrated by the fact that the Philippines buy close to 70 per 
cent of their umports from us, whereas the neighboring Netherlands 
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A1021— Peicentage of E\ports of Foreign Countries Coming to the United States, 

1936-38 
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East Indies buy only 9 pei cent To look at the nuuei fiom our own 
standpoint it seems to be a general rule that the pwclums of a manu- 
factuiing couniiy me made largely where the raw rnuiniah and foods 
that It needs can be jjrocured most chealriy and arc of the best quality. 
The sales, on the other hand, depend much more on mere ai i essihilily 
and on political relationships Othei lactois also cmei into the matter. 
For example, the fact that Australia piefeis Aniciican aiuoiiiobilcs, 
while Russia needs American machinciy, is evident in the higher pei- 
centages shown in these countnes in A1016 than m A1018 

1023 Relative Importance or Commoduies in Foriign Traof 
In most countiies a few mam types of commoduies fomi the mam 
staples of foreign trade This is notably tiue m the hlalay Penmsula, 
whei e the entire foi eign ti ade is lai gely based on i ubbei and tin Ev en 
m a highly developed manulactuimg coimtiy like the United States a 
few kinds of commoduies far outiank all otheis as expoits and impoits. 

In A1023 the expoits ot this countiy aie placed on the left and the 
impoits on the light, the most valuable of each being placed at the 
top Among the expoits thcie is an mteiestmg mixture of thice types 
cliaiactenstic of difteient stages of indiistiialuation. Madnnciy (item 
1, on the left of A1023) repiescnts a type of expoit which can be sent 
out only by icgions that are highly developed industiially. \\hth the 
machineiy ot A1023 may be put ceitam other types of expoits which 
aie of similai complexity Automobiles (4), chemicals (6), airciaft (17), 
lubbei goods (18), books (19), and photogiapliic supplies (20) belong 
m this group Such pioducts repiesent the highest developments of 
inventive skill Both then pioduction and their use aie laigely con- 
fined to the most advanced nations They aie one of the iinpoitant 
reasons why the tiade between advanced countnes, such as the United 
States and noithwestein Euiope, is so large 

1024 At the opposite extreme comes a second ty'pe composed of 
exports which aie sent abroad with piactically no manufactining 
except what is needed to facilitate tianspoitalion and pieseivalion 
These include law cotton (3), tobacco (7), fiuit and nuts (9), coal and 
coke (lo), wheat and floui (ii), sawmill pioducts {14), and packing- 
house products (i6) In some cases, such as law cotton and tobacco, 
there is practically no manufactunn'g In otlrcrs, such as canned fiuus, 
flour, and canned meat, theie is a little manufactuimg, but of a simple 
kind Between the extremes represented by macliineiy and law cotton 
tlieie IS a thud type in which a moderate amount ot mannractuung is 
required, or in which the other two types aie both lepiesented Pe- 
troleum products (2) me of this kind They consist paitly of ciude 
oil,-but molude-a good-deal of gasolme-and othei more elaborately 
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piepared products A smulat situation pictails in ic-sptit in KJi)[H'r 
goods (8) Pan of the coppei is expoitcd as iiieic iii.isscs rif iikki], 
often impure, but in many cases the metal has been (otueited inin 
moie or less elaboiate pioducts such as electiic-light hxuiics Ollier 
commodities which might be put in this inteimediate gioup include 
cotton manufactures, in which yam lepicsciits a \ci\ simple puncss of 
manufactuie, while other goods aie much nioic liighls iiianufaiturLd 
The two foims of non (5 and 15) m the list of cxpoits also belong m 
an inteimediate seim-manufactiucd type The non and steel of item 
15 consist of plates, bais, and lods which have been iclativcl) little 
manufactui ed The non and stcel-mill piodiuts of item 5 aie mote 
elaboiate, being in such foinis as tails, wnc, and budge tuisses 

1025 On the light-hand side of A1023 the cnounous saluc of im- 
poited wood pulp and papci indicates almost imneisal cdiicaiion and 
high standaids of living. Otheiwise people could not hu) so muth 
mateiial to be used foi newspapeis, boohs, and maga/ines 1 he huge 
amounts of lubbei, sugai, colice, silk, fins, nine, iuiits, cocoa, and 
diamonds impoitcd into the United States aie mduations of high stand- 
aids of living The vegetable oils (3), which occupy a smpusmgl) high 
place, and the tin (7), wool (8), and hides (11), nuhcaie an active and 
varied industrial development The mipoits of cotton maimfactmcs 
(ig), coppci and coppci goods (15), petiolemn pioducts (17), and pack- 
ing-house pioducts (ig) aie inteiesting because they suggest the extent 
to which highly developed countnes sell to one anothei goods that aie 
almost like those which they make themselves. Often, too, a countiy 
expoits a commodity m the unmanulactured foim and bu>s it back in 
the manufactuicd foim That is what we do with cotton, coppci, and 
petioleuin The Euiopeans use these commoduics to make goods 
somewhat diffeieiit lioni oiiis In the same wa) we buy packing-house 
pioducts, mainly pork, flora Poland, foi example, paitly because they 
aie cheap, paitly because they aie a little dilleicnt Itom ovu own, and 
partly for political 01 other icasons. On the oihct side of the diagiam 
the exports numbeied 18 and 19 consist of pioducts whose law ma- 
tetials, namely rubbei and paper stock, aie among oui inajoi impoits. 
We manufacture these and send them abioad once moie 

1026 Trade of the United Slates with Individual Regions 
I Canada The foreign trade of the United States is natuially divided 
into a numbei of distinct types accoichng to the climate, resources, 
clrstance, accessibility, type of cuUuie, and stage of development of the 
vaiious countues Canada holds a unique position Its nearness and 
accessibility, its high type of cultuie, which is closely similar to our 
own not only in language but also in goveinmcnt, habits, and ideals, 
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and tlie fact that its stage of industrial development is not so advanced 
as ouis all combine to cause its tiade with the United States to exceed 
that of eveiy othei coimtiy, including Gieat Biitain (Aaoi6 and 
A1018) Another factoi in this huge trade is a difference of climate 
gieater than is usually lecogmzed Most of Canada lies either in the 
Cool Continental Inteiioi 01 the Cool Forest Region (Plate I) There- 
fore, although we should expect the Canadians to be exceptionally 
active, we should also expect their types of economic activity to be 
somewhat diheicnt fiom ouis Finally, the mineral resources of the 
two countiies aie diEeient Thus an uncommonly large number of 
factors combine to cause active commeice. 

1027 In contrast to the Canadian conditions, our mineral re- 
souices, our stage of development, the climate of our Continental 
Cyclonic and Mild East Coast Regions enable us to send Canada not 
only a vast amount of manufactured goods, including machinery, faim 
implements, automobiles, chemicals, textiles, and a multitude of metal 
pioducts, hut also unmanufactui ed or only slightly manufactuied piod- 
ucts in the form of raw cotton, fruit, vegetables, coal, coke, crude pe- 
troleum, and gasoline in enoimous quantities Canada m leturn sends 
us consideiable food m the form of meat, dauy products, fish, and 
giain, and even swaps vegetables with us in almost equal quantities 
Much more important, however, aie the metals These include copper, 
gold, and silver, together with nickel and asbestos, both of which 
happen to be scarce in tire United States. All oilier Canadian prod- 
ucts, however, sink into insignificance in compaiison with those derived 
fiom the gieat forests Lumbei, pulpwood, pulp, and the kind of 
paper used for newspapers foim practically half of our imports from 
Canada Most of the trade between the United States and Canada 
crosses the bolder between Montieal and Detroit West of the Great 
Lakes, the land on both sides of the bordei pioduces about the same 
things, and theie is little manufactuiing Therefoie the farmers on 
both sides buy faim implements, motor vehicles, gasoline, textiles, and 
hardware fiom essentially the same sources, mainly in the United 
States The trade between the United States and Canada would be 
still gieatei, were it not that many large American manufacturing 
concerns, such as makcis of motor vehicles, tin cans, rope, and chemi- 
cals, maintain Canadian subsidiaries in older to avoid tariff duties 

1028 II. Noithijestern and Central Euiope The lelation of the 
United States to western Euiope is much like that of Canada to the 
United States That is, although die two legions are much alike in 
many ways, they belong to somewhat diffeient natural legions and are 
in different stages of development. The United Kingdom, France, 
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gieatei Germany, Scandinavia, Finland, the Loiv CouiUucs and 
Switzciland compiise only a pei cent o£ the lauds ot the eaith and 
have only lo per cent of the inhabitants, but the) supply a (jiiattci of 
the impoits to the United States, and take about two fifths ot the ev 
poits Foi the most pait they aic so densely populated and so ad- 
vanced in manufacturing that they have little suiplus food oi law 
mateiials On the othei hand, they have an enoimous suiplus of 
manufactured goods The kinds that dicy excel in aie icpieseiited 
by the substantial cotton, woolen, and linen goods ot England, the 
silks and othei fancy textiles of Fiance, the clicnucals ol Get mam, 
the finely cut precious stones of Belgium and Holland, and the docks 
and small hardware of Switzeiland It is inteiestiug, howesei, to note 
that noithwestern and cential Euiope send us a few kinds ot tood and 
scmi-inanufactuied products These aie based almost eiitiieh on the 
fact that the climate favois animal husbandly, fishing, and toiests 
Thus Fiance, the Netheilands, and especially Switzeiland send cheese 
Noiway and Holland send fish The moist, mild climate is so gotid 
foi animals and out capacity to use both leathei and wool is so gieat 
that almost every one of these countucs sends us hides and leathei, 
while England and even France send some wool This same climate, 
plus careful foiestiy piactice and oui insatiable habit of leading big 
newspapeis and using paper lavishly, allow's Finland, Noiway, and 
especially Sweden to send us wood pulp m papei 

1029 In letuin foi the manufactuies of western Euiope we send 
them laige amounts of manufactuied goods of other kinds, chiefly elec- 
trical machine! y, motor vehicles including an planes, indiistiial ma- 
chinery including sewing machines, and office machineiy such as type- 
writers and adding machines Motoi vehicles, sewing machines, and 
typewriteis aie among the most characteiistic Araeiican pioclm ts Our 
expoits to western Euiope still include some food and law materials 
This IS natuidl, for the United Slates is compaiatively new and sparsely 
populated in comparison with Europe Moieover, this couutiy con- 
tains laige regions that aie not especially adapted to mamifactimng, 
but are good sources of cereals, meat, and fuiu, as well as of cotton, 
lumbei, and metals Accordingly most countucs of western and cen- 
ttal Europe leccive from the United States some animal food, especially 
lard, a certain amount of ceieal food, mainly wheat and floui, some 
feed’ for animals, including cottonseed cake, and a ceitain amount of 
fruit and vegetables, partly fiesh and paitly canned 01 clued Never- 
theless, the peiiod since the first World War has seen a great decline 
m the export of food £iom the United' States, This is paitly because 
we have a smaller surplus than formerly, but much more because the 
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fust World Wai made Europe pooi, and later events have led prac- 
tically all countries to attempt to be seH-suppoiting To the countries 
near the North Sea we also send some lumber, while most of western 
Europe depends on the United States for part of its tobacco and copper 
Two great pioducts far excel all others among the raw materials that 
we export to western Euiope One is cotton, which has long been the 
most valuable American export, and the other is petroleum These 
still foim our two largest single items of expoit, although automobiles 
aie pressing them hard, and other Itinds of machinery when lumped 
together are far more valuable Nevertheless, America's position as a 
source of raw cotton is steadily falling In then attempt to be self- 
supporting othei nations aie developing cotton fields in their own ter- 
iitoiy, as in Russia, oi at least in areas which they can control, as the 
Biitish aie doing m India and the Sudan, and the Japanese in China. 

1030 III Eastern Emope and Noi them Asia Although the Soviet 
Republic, Poland, the Baltic States, and Rumania cover many times 
as large an aiea as northwestern and cential Euiope and have moie 
people, their total tiade with the United States is only about one filth 
as gieat (Aioi6 and A1018), being only 5 pei cent of our total trade 
One reason for this is the inaccessibility of those countries They 
aie far away m miles, and the sea routes to them aie circuitous, 
their ports do not he on the way to other impoilant countiies, and 
above all they aie much farther from us than fiom western Europe 
Therefore the natural thing is for them to tiade with western Europe 
Moreover, eastern Euiope docs not pioduce much that we want 
Cereals, flax, lumber, hides, wool, and furs aie some of the chief 
ai tides of tiade theie, but eithei we have plenty of these ouiselves, 
or can get them moie easily somcwheie else Thndly, tliese countiies 
are all pooi Theiefore they have only a small surplus and cannot 
afford to spend much of it in buying goods fiom west of the Atlantic 
The lesult is that, although eastern Euiope and noithern Asia have 
nearly 35 times as many people as Sweden, we buy fiom them only a 
little more than fiom that country We get from the east European 
countiies some lumbei, pulpwood, furs, manganese, and sausage cas- 
ings, mainly from Russia, and a few minor items, but nothing of great 
importance On the othei hand, eastern Euiope buys from us more 
than it sells to us The countries theie need our motor vehicles, agri- 
cultural implements, electrical equipment, and other kinds of ma- 
diineiy Tins need is much less now than it was when the Soviet 
Republic was building its gieat factories It is amazing to find that 
230 million people in the Soviet Republic, Poland, Rumania, and the 
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Baltic States cairy on less tiade with us than 19 million in Mexico, iz 
in Argentina, or 8 in Belgium 

1031 IV Southern Euiope and Weston Asia Heie the situation is 
quite different from that ol eastern Eiuope Poitugal, Spam, Italy, 
Yugoslavia, Gieece, Tuikey, Syiia, Palestine, and even Biilgaiia aie 
moie accessible to the United States than is most of eastern Emope, 
and they aie not cut oft in the same way by entcipiising manufactuiing 
countiies Only Iian is leally isolated and it is of negligible inipor- 
tante All these countiies aie alike in having a Mediteiianean iliinate 
in at least pait of their leiiitoiy Italy, Spam, and Gieece aie mutli 
the most important, as appeals in AioiG and A1018 Most of these 
countiies have little industiial development, but the Po Valley and 
the Barcelona region aie exceptions All the Mediteiianean legions 
produce ceitain pioducts which the United Slates cannot piodtite so 
easily oi abundantly Theiefoie, they nonnally sell us two 01 three 
times as much and buy fiom us twice as much as does eastern Euiope 
with neaily twice as many people Italy, Spam, and even Poitugal 
and Yugoslavia on a small scale behave like western Euiojie in wanting 
oui law cotton as well as our petroleum Italy also buys horn us a 
fair amount of wheat, lard, and copiiei Gieece likewise lehcs on us 
foi wheat to a suiprising degiee, sometimes taking as much as it laises, 

01 even moie Thus in some lespetts we play the lolc of the less- 
developed countiy On the other hand, they buy oui niotoi cais and 
macluneiy fai more than we buy their manufactuicd goods The tom- ' 
modities that we get fiom southern Euiopc depend mainly on the fact 
that the Mediteiranean type of climate heie leathes its fullest devel- 
opment So we buy Spanish almonds and peppeis, Tiukish and Por- 
tuguese figs, Italian dued tomatoes, lemons, and walnuts, Yugoslavian 
walnuts, die little Greek raisms known as cun ants, and attar ol roses 
fiom Bulgaiia But far m excess of all these we buy pickled olives 
fiom Spam and olive oil fiom both Spam and Italy, while we lely 
almost enuiely upon Spam and Poitugal toi coik Thus the Meditei- 
ianean peninsulas supply us with ceitam aitides which we should 
really miss if they could not be impoited, whereas the loss of the im- 
ports fiom eastern Europe and northern Asia would haitUy be noticed 
1038. V Japan and China. Japan strongly lesemblcs the countries 
of western Europe in the way m which it takes gieat amounts of 
Ameiican cotton and consideiable quantities of lumber and metals for 
use in its factories It also buys automobiles and some kerosene, but 
not much gasoline because it cannot afford many motoi vehicles Japan 
is also like western Europe m that it impotts oui wheat loi its mdus- 
mal population. Thus on the whole Japan ti eats the United States as 
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a source o£ law luateiial and food to aid it m manufacturing We 
Ueat Japan m the same way We buy only a little food, to be suie, 
such as ciabmeat and tea, but we puichase an enoimous amount of 
law silk Noimally this forms 8o oi 85 per cent of our puichases from 
Japan and more than a thud of that country’s total exports One 
interesting feature of the exchange of our cotton for Japan’s silk is 
that Japan re-expoits most of the cotton m manufactuied foim to 
China, India, and elsewhere, whereas we use most of the silk at home 
New fibeis, howevei, such as rayon and glass, are lapidly diminishing 
the demand for silk. 

1033 The two products ivliich we normally send in largest amounts 
to China aie tobacco, mainly in the form of cigarettes, and kerosene, 
which IS widely used m lighting houses It seems stiangc that until 
the Japanese war in 1937 the next article on the list of expoits was 
cotton 01 cotton tinead The leason is that, although China laises 
cotton, the necessity foi raising food is so piessing that not enough 
cotton IS pioduced to supply the factories winch have iccently giown 
up Wheat, lumbei, machineiy, and other non goods come next 
among our expoits to China, but neither China noi Jajian is neaidy so 
good a maiket foi complex manufactured goods as for simpler ma- 
teiials Fiom China, as fiom Japan, our chief import is silk, but only 
about one twentieth as much Fuis, hides, and wool fiom the diier 
and colder noith, togethei with bustles, tea, seveial kinds of textiles, 
and some beancakc almost complete the list of important expoits 
China IS so densely populated and so subject to the ravages of famine 
that she has a veiy small foreign commeice per capita About 450 mil- 
lion people theie do business with the United States to only about the 
same extent as 13 million in Norway, Sweden, and Denmaik, 01 14 mil- 
lion in Colombia, Venezuela, and Ecuador. 

1034 VI Te?npe)alc South Amettca Aigentina, Chile, and Uru- 
guay all demand neaily the same kinds of goods from the United 
States, but each supplies a special pioduct m return Since they ate 
new and sparsely populated, with rathet abundant resouices, their 
buying powei is high, hut their manufactuies aie not much developed 
and they can get abundant food near home Hence they buy petio- 
leum in all its forms, lumber in small amounts, textiles, and pai ticu- 
laily iron, steel, and machineiy, especially motor vehicles and agiicul- 
tural equipment. In leturn we do not want the wheat and corn which 
are Argentina’s chief products. So we take great quantities of linseed 
and hides, togetliet with itooI and the extiact of the quebracho tree 
for tanning Fiom Chile we take little except coppei together with 
nitrate and iodine ftom the noiiitern desert. Since Uruguay lehes 
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mainly on animals, in sends us wool and hides Ameiicans sonit- 
times wonder why we have such difficulty in inci casing our tiadc -with 
these active countiies of temperate South Amenta. The answer is 
that then products aie almost the same as those of oui cential and 
western states Such pioducts are wanted in western Euiope, and 
theiefore it is natural for the tiade between Euiope and South America 
to be active Neveitheless 19 million people in Aigentina, Chile, and 
Uruguay provide as much business foi the United States as 68 nnllion 
in Spam and Italy 

1035 VII Austmlia and New Zealand In piopoition to tlieii 
population, Australia and New Zealand aie two of out best customeis 
Then 8 million people actually buy as much fioni us as do 100 tunes as 
many in China and India. They do not sell us so much, only one lillh 
as much as China and India, but that is ao times as much pei capita 
The leason foi this active tiade is fust that these coimtues aie new, 
with plenty of loom and no overpopulation like that m southern and 
eastern Asia and indeed in much of Euiope Second, they live in some 
of the best climates. Thud, they have a fine mhentance both biologi- 
cally and cultuially, and fouith, although located fai away, then ac- 
tivity has caused the establishment of such good slcamci sen ice that 
they are more accessible than much of eastern Euiope, Asia, and Afina 
Because of then wealth the Austialians and New Zealandeis have been 


gieat buyeis of oui automobiles, peti oleum, and machineiy They 
also buy considerable wood, especially the Austialians, m whose coun- 
tiy good timber is scaice Amciican textiles and clothing, as well as 
tobacco, also find favoi in AusUalia In fact, tlieie aic few paits of 
the world winch aic moie like the United States and nioie likely to 


do things in our way Since w'e do not need eiihei the wheat of 
Austialia 01 the daiiy products of New Zealand, both couiuiics send 
us mainly the skins and hair of their animals Wool and sheepskins aie 
the most impoitant at tides, but labbtt skins, along with those of 
kangaroos, aie actually woith inoie than cattle hides 

1036 Trade of the United States with Tropical Coumries. 
I. Mexico Mexico has a small area in the Region of Wet Tiopical 
Agriculture, but most of the countiy consists of Cool Tiopical High- 
lands Wet and Diy Low Latitudes, and Deseits Hence it sells us 
fom kinds of products Fiom the Wet Tiopical Agiicultuial Regions 
in the south we get vanilla, a little coffee and bananas, and dude for 
chewing gum The Wet and Dry Low Latitudes send heneciuen, 
chiefly from Yucatan Fiom iiiigated tracts in the noithein descit, 
especially along the Rio Giande and Coloiado Riveis, vve get a fevv 
wintei vegetables, paiticulaily tomatoes Last and by fai the most 
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impoitaal, Mexico noimally sends to the United States silver, lead, 
copper, and gold fiom the plateau, and foiraeily peti oleum from the 
coast of the Gulf of Mexico, Political events, such as the taking ovei 
of Ameiican oil propcities and cattle lanches by the Mexican govern- 
ment, have much cuitailed Ameiican impoits fiom Mexico In letuin 
for the products which still come fiom theie we send Mexico a good 
deal of food, mainly laid, wheat, and coin, some cloth and wood, and , 
a consideiable amount of machinery, automobiles, and ecj^uipment for 
mines and othei industiies 

1037 II The Caubbran Region The region next to be discussed 
includes the West Indies, Cential America, and the South American 
countries of Colombia, Venezuela, and die Guianas Heic we find oui 
greatest souice of seveiai outstanding pioducts of the Region of Wet 
Tropical Agncultuic Our bananas come almost entiiely fiom this 
legion, our sugar in laige pait, and a significant poiLion of our cocoa 
and coffee Venezuela and espeaally Colombia fuinish us with moie 
than one third as much coffee as Brazil Because of the neatness and 
accessibility of the Caribbean legion and the contiast between its 
climate and oms, it is one of our most indispensable sources of foreign 
tiade That is one leason why we have been so much mteiested in 
the Panama Canal, in the political status of Cuba, and in the revolu- 
tions and disoideis in such places as Nicaiagua and Haiti In addition 
to this the northern coast of South Ameiica 111 Colombia and Vene- 
zuela IS now an important sotnee of petioleum, while the Colombian 
plateau furnishes platinum, tin, and othci metals In leturn we supply 
much food to Cuba and some to most of these countries To all we 
send an assortment of manufactuies. As a rule the natives of the 
Caiibbean countiies do the manual woik on the plantations People 
fiom the United States and northwestern Euiope supply the machines 
and manufactuied goods and do the managing 

1038 III Btazil Fiom the standpoint of contrast and size Biazil 
IS the countiy with which the United States ought to have the most 
tiade Its climate and soil aie such that it might pioduce vast quan- 
tities of piactically all tiopical products, including bananas, sugar, 
lubbei, coffee, tea, cacao, copia, spices, quinine, cabinet woods, sisal, 
and piobably even jute and nianila hemp It is almost impossible to 
find a tropical climate elscwheie which is not duplicated in Biazil 
Nor IS It easy to find any tiopical soils which aie not also duplicated 
there The countiy includes aieas comparable to parts of the United 
States in then ability to produce coin, cotton, peanuts, iice, citrus 
fruits, and tobacco, and in being bountifully supplied with good iron 
ore Unlike this countiy it is not well adapted to wheat, barley, po- 
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tatoes, oidinaiy gaideii vegetables, oichaid funts, giapes, dairy tattle, 
or sheep It also differs horn the United States in being poot m coal! 
petioleum, and metals aside from non One of the most significant 
diffeiences lies in the fact that m the United States the natuial le- 
soinces aic fully utilized and manufattiiiing is highly developed, 
wheieas in Biazil they ate laigely untouched, while manufacturing 
has meiely made a simple stait tn the south, especially at Sao Paulo 
Few other pans of countiies piovide a stronger illustiation of the 
effect of geogtaphic envuonment and its accompanying social and 
racial conditions in letaidmg some pans of the woild and stimulating 
otheis 

1039. As things now stand, Btazil gcneially lanks about tenth in 
the total value of its tiade with the United States when impoits and 
expoiLs aie added together (Aioso) This tiadc amounts to about 
one fifth or one fouith as much as that between the United States and 
Canada or Gteat Biitain, less than half as much as the iiade with 
Japan, and less than with Geimany, France, Cuba, Chma, the Philip- 
pines, or British Malaya The raajoi pait of Biazd’s tiade with the 
United States is due to the fact that a 1 datively small aiea at an 
altitude of about 2,000 feet tn the southern plateau neai Sao Paulo and 
Rio dc Janeno is admuably adapted to coffee Othci tiopical legions 
ate encroaching somewhat on Biazil’s position as the main source of 
Ameiican coflee, but they are held back by gcogi apliical difficulties 
Colombia, foi example (21 in Table 41), is foiging ahead, but the 
soil theie is usually badly leached, and not so good as the volcanic 
soil to w'hich the Biazihan coffee plantations ate giadually letreatmg. 
Then, Loo, m Colombia the climate is so equatoiial and hence so 
unilotm. that the coffee betries tipen at all seasons instead of only 
at one, as in Biazil, thus incieasing the cost of picking them Moie- 
over, coffee is an easy commodity to ship, so that the diffcience between 
height rates horn the Caiibbean region and Biazil is not enough to 
oveicome the Biazihan advantages of climate, soil, and bcttei condi- 
tions for men Aside horn coffee Biazil sends us little of impoitance 
She takes horn us the usual petioleum products, machineiy, non 
goods, and automobdes, but not much food Biazihan impoits of 
food aie only 50 cents or a dollar pei year for each inhabitant. They 
come largely hom Argentina, which is the neatest impoitant source 

of food 11- 

1040 IV. The Andean Plateau Counties The entne length ot 

the Andean plateau is impoitant to the United States chiefly as a 
somce of metals, while the coast fuimshes petioleum and a few minoi 
products. Omitting Chile and Colombia, which have alieady been 
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considcicd, and in which the Andean plateau is not the mam feature, 
theie remain only Ecuador, Peiu, and Bolivia The entire trade of 
the United States with these thiee is less than with Sweden, and 
only a little gi eater than witli Switzerland Peru sends us copper 
ancl other metals horn the high plateau, Bolivia sends some tin From 
the diy west coast Peru and Ecuador both send petroleum Peru 
also supplies long-fibeied cotton fiom its oases, while Ecuador exports 
Panama hats, which aie so called because they first became familiar 
to northern nations in Panama Since the coast of Ecuador belongs 
to the Wet Tiopical Agiicultural Region it foimetly shipped consid- 
eiable cacao to the United States, hut a blight has luined many of the 
plantations All these countiies impoit some of our lard, wheat 
flora, and cotton doth Ecuador, having few roads or mines, takes 
little else, but both Bolivia and Peiu buy mining equipment, and 
Peru takes some other machineiy, automobiles, and lumbei 

1041 V Soulheastem Asia and the East Indies One of the 
interesting piohlems of the future is whether in clue time the Regions 
of Wet Tiopical Agricultuie in India, the Malay Peninsula, Indo- 
China, and the East Indies will be supplanted by those of tropical 
Ameiica as souices of tiopical products foi the United States As has 
already been explained, this eastern region now holds it own because 
of Its good labor supply, its accessibility, its political stability under 
Euiopean lule, and the fact that some of the most impoitant tropical 
pioducts aie native heie Rubber and quinine, to be suie, wcie iiitio- 
ducetl fiom South America, but they aie now mainly Malaysian It is 
one of the lemaikable facts of economic geography that the United 
States lelies largely on this lemote region for its main supply not only 
of lubbei and quinine, but also of jute, manila hemp, tea, copia, 
coconut oil, and spices Our jiolitical domination of the Philippines 
lb one leason for this, but the industrious quality of the people, and 
0111 absorption in developing our own countiy m conliast with the 
inteiest of the Bntish and Dutch in developing their colonics, have 
much to do with it So, too, does the fact that the opening of the 
Suez Canal and the vast possibilities of trade with China and Japan 
put these Asiatic legions directly on mam loutes of tiavel long befoie 
the Panama Canal was opened or any much-tiaveled routes passed 
through the Caiibbean legion The effect of political control upon 
commerce is illustiated by the contrast between our tiade with the 
Philippines and the Dutch East Indies We buy about 30 per cent 
moie hom the Philippines than horn the Dutch East Indies, the mam 
Items being sugai, coconut oil, copia, and manila hemp fiom the 
Philippines, and luhbei, with some coffee, pepper, and minor com- 
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mo£iiti0s fioiH the Dutcli Eesi Indies I 3 uc we sell tlirce times ss 
much to oixr own foimer colony as to that of the Dutch Moreover, 
in our sales, cotton cloth, wheat, paper, and petiolcum products 
figure much moie largely m the Philippines than in the Dutch posses- 
sions Competition with Europe prevents us fioin selling manufactuicd 
goods in laige quantities to tiopical regions outside America except 
where we have a political connection 

1043 Changes in American Commerce I. Nature of Coniniodi- 
iies Duiing the last half centuiy 01 nioie theie has been a inaiked 
change in the natuie of the exports horn the United .States Today, 
in spite of an enormous incicase 111 the total lolunie of 0111 exports 
of crude niateiials, chiefly cotton, coppei, tobacco, and himbei, these 
form only two thuds as gtcat a peicentage of 0111 expoits as in 1880 
Ciude foodstufis, such as wheat and meat, have fallen .still moie and 
now foim scaicely moie than one fifth of then foimei peicentage 
Manufactuicd foodstuffs, such as flour and canned goods, have also 
dropped to less than one tlnid of then foiniei peicentage The total 
value of the food expoited is now four oi five times as gieat as sixty 
yeais ago, but the total tiacle of the coimtiy has inneascd .so eiioi- 
mously that food now foims a much smallet petcentagr than foimeily. 
On the other hand, the peicentage of oui expous consisting of senii- 
manufactuied goods, such as steel plates, piepaicd lumbei, and cotton 
thread, has inci cased tineefold, and so has the peicentage of fully 
manufactuicd goods, such as mill machinery, woolen cloth, and motor 
vehicles Among out impoits the change is of a diffeieiit diatacter, 
but not so extieme The percentage of etude iiialeiials has increased 
by halt because we now irapoit these maiciials in vast quantities in 
Older to use them in factories. How important they aie appeals m 
the fact that law silk, ciude rubbci, copper, hides, and wood pulp 
for paper hold high tank among 0111 im polls As a balance to this 
increase, our impoits of foodstuffs, such as coffee, sugar, vegetable oils, 
and fiuits, especially bananas, now form only two thuds as gieat a 
percentage as formetly The percentage of our imports consisting of 
semi-fimshcd and finished mannfactuies has also diminished by one 
thud, which means that we manufactuie an increasing proportion of 
the goods that we use 

1043 It is important to lealize that the lelative amounts of raw 
materials, foodstuffs, and manufactuied goods change from year to. 
yeai If business is piospeious m the woild as a whole the peicentage 
of expoits consisting of crude materials and semi-manufactured goods 
goes down, while that of foodstuffs and manufactured goods goes up 
In other words, the faimeis and manufactuieis aie able to sell a great 
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deal abioad as well as at home, and their pioduciion goes up rapidly 
The production of crude raw mateuals and of semi-manufactured 
goods also goes up, but thcie is so much demand loi these at home 
m the busy factories that the amount that goes abroad, though perhaps 
remaining as high as ever, or even increasing, foims a smaller per- 
centage of the total expoits With impoits a diffeient change occurs. 
In times of good business the percentage of crude mateuals goes up 
and that of foodstuffs, both crude and mamifactuied, goes down 
Neithei semi-manufactuied nor manufactured goods change much 
In other woids, during good times the manufactuiers import more 
law mateuals horn abioad, and the amount ol food impoited lemams 
about the same, although foimmg a smaller peicentage of the total 
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impoits The impoits of inanufacluicd and scmi-manufactuied goods, 
although actually met easing, change in about the same pioportions as 
impoits as a whole The important point to note about all this is 
that m times of business depiession tlieie is a tendency to reveit to 
conditions which pi evaded at an earhei stage of development 

1044 II Changes in Geogiaphical Distiibiition of Commeice. The 
change in the United States horn a country winch foimerly exported 
mainly food and law mateuals to one that now expoits mainly manu- 
factuied or paitly manufactuied goods has biought with it a coire- 
spondiiig change m the geogiaphical lelationships of oui tiade This 
IS illustiated in A1044 Theie it is evident that sixty years ago more 
than 80 pet cent of all oui expoits went to Euiope, while about half 
the imports came fiom theie In odiei words, we helped to feed 
Europe and supply it with law mateuals, and it supplied us with 
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manufactmed goods. Today Euiope is still the duel Imvcr of Vmeti- 
can goods, but relatively it is only half as inipoitant as fornie.ly All 
the othci comments have at least doubled then relative imnoitatue 
but Canada and Asia have forged ahead with special siieed Ihe 
reason for this is evident in the lowei pait of Aioip showing tlie 
change in imports Since we manufactuie so much more than for- 
mcily, oui leliance on Europe for manufactuied goods has fallen off 
gieatly, and Euiope's relative shaie m supplying us with imjmits has 
fallen off almost by half, as appeals horn the dilleiciit lengilis of the 
bais foi Emope on the two sides of A1041 On the oihei hand, our 
demand for sugai and bananas fiom our neighbois immediately to tlie 
south (southeiii hJoith Aineiica^ has actually declined so fax as per- 
centages of the total trade are conceincd, although theie has been a 
laige absolute incicase. Hence in the lowei pan of Aioji the iiglit- 
hand bar for southern Noith America is sraallei ilian ilie one on the 
left The mcieased use of coffee, howevei, and the establishment of 
mines and plantations ol vaiious hinds fauhei soiuli than the West 
Indies has caused the percentage foi South Amenta to nu lease a 
little On the other hand, the incieasing use of newspapeis has 
caused the relative importance of Canada (noithein Noiih Amenca) 
to double, while rubber, silk, vegetable oils, and minor piodutts have 
caused Asia to be nearly three times as impoitant as iomieily 

1045 The Changing Nature or Economic Geography These 
changes in the distribution of coinmeice illustrate the fact that the 
science of economic geography is constantly changing. New types of 
people migrate to a legion, or old types die off, and at once there is 
a change in the nature and degree of man’s activities This happens 
whenever new regions are settled, or even when a di Sciential biithrate 
causes one pait of the population to inciease moie rapidly than an- 
othei New inventions cause a gieat demand for piothicis which were 
previously insignificant, as in the case of lubbei, copia, and cjuinme 
A ceitain region becomes rich, and tlieiefoic is able to indulge us taste 
for luxuries, thus stimulating production and trade in some other pait 
of the world, as happened with silk in the United States and Japaii 
The soil may become exhausted so that the location of a crop like 
Biazihan coffee may have to be shifted Impioved inacluneiy or better 
methods of cooperation may cheapen pioduction m ceitain regions so 
that less-favored regions are driven out of business, as happened when 
the mowing machine and odvei agiicultuial implements made the rais- 
ing of gram unprofitable in New England in spite of high yields per 
acic Steamships, railroads, motor roads, and airways open up new ter- 
ritory, thus stimulating production in one region, but often leducing it 
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in another. A new material sncli as rayon may displace another such as 
silk with consequences that spiead all over the world Or new social 
and economic systems may arise, as in Russia and Geimany, and no one 
can tell what then ultimate effect may be There is no end to such 
changes, and thereloic no end to the fluctuations which may aiise in 
economic geogiaphy Yet in spite o£ tins changeability the funda- 
mental principles of the influence of climate, lelief, soil, natuial le- 
sources, and location in respect to land and sea aie not really altered, 
although their application may change Nor does the earth's division 
into natural legions change materially, even though man may shift the 
boundaiics one way or the othei Thus the task of the economic 
geographei will always be to grasp the undeilying pimciples and then 
apply them to the changing woild in which he lives 
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Austria, 107, 454, 469, 471, gig, 518, 
Cl ops, 184, 203, 217, 456 
Automobiles, 122, 261. 356 f , 546 £., 667 
Avocado, 400 


Babylonia, 520 
Bacteria, nitro-fixing, 126 
Baghdad, 183 
Bahamas, 463 
Bahia, 416, 632 
Bakei, O E , 28, 29 

Bakeiy industry, 543 £, 544*, 345*, 563 
Baku, oil fields. 507 
Baldwin silver-lead mine, 496 
Balkan legions, 306 £ , 486, .487 
Baltic Sea, 136, 533 
Baltic States, 455, .477, 581 f . 67a C 
Baltimore, 89. 295, 358, 464, 512, 651 
Bamboo, 49 
Banana, port at, 653 
Bananas, 49, 66, 369 E , 381, 397, 400, 
408 £ 

Bangkok, 418 
Bangor, 617 
Banka, 496 

Banks lor fishing, 313 
Banteng, 296, 301 
Baobab, 47 

Baoc-Baoe, malaria, 349 

Baibados, 413 

Baicelona, 429, 628, 673 

Baik beetle, 106 

Bailey, 20, 221, 233, 372, 376 

Basic geographic pattern, 352 

Basin and Range legion, 96. 162 

Batavia, 418, 632 

Bathrooms, 122 

Batuin, 262 

Bauxite, 497 £ 

Bavaita, 184 
Beans. 235 

Bear Mountain Bridge, 249 
, Beauharnois, 513 
I Beet cattle, 297*, 298 ff. 
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Beet sugar, 540* f. 

Beirut, 425, 429 
Belem, 418 

Belgian Congo, 72, 490, 522 
Belgium, 107, 149, 233, 516. 581, animals, 

91, 289, 304, climate, 210, 335, coal, 

501, 503, B52, crops, aiQ-*, 222, 231, 

236, 258, 380, 456, 480. feitilizer, 155, 

157, industries, 457, 459, 518, 520, 525, 

332. 553- 593. minerals, 483. 487, 489, 

496, soil, 131, 454- 553- imde, 655, 657, 

671. 673 

Belgrade, 469. 472 
Bclluno. climate. 433. 434* 

BelLville, Md, 280 
Benares, 75 
Bengal. 77, 377, 4“ 

Berlin, 163. 335, 460, 46 1- 626 
Bermudas, 614 
Billiton, tin, 49G 

Bumutgliam, Alabama, 446, 52a, 549. 

551. 553. 59 ‘. 596- <5o 4 
Bumingham, England. 460, 521 1 

Births, seasonal rhythm, 330, 335 
Bismarck, climate, 278 
Black Belt. 142-147, 143* 

Black Earth region, 215* 

"Black Fellows,” 71 
Black Foiest. 516. 6 to 
Black Hills. 161, i8G 
Black Sea, 34, 2G2. 426 
Black Wa\ey Piaiue, 129, 142 
Blackerths, 132 
Blast luinaces, 549*, 596 
Blights at cooler maiguis, 238 
Blistei lust, 106 

Blue Grass Region, 1G3, 1G6, 171, 223. 
243, 289 

Blue Mail Region, 142 
Blue Nile, 43 
Blueberries, limits, 21 
Boeotia, floods, 429 
Bogota, 480 

Bolivia. 71, 156, 174, 256, 364, 507, 510. 

628, 67S, pioducts, 383, 405, 486, 496 
Boll weevil, 86, 146*, 239 
Bombay, 41, 66*. >35- 4i8f, 576, 632 
Books, 609, 667 
Bordeaux, 464, 653 
Borneo, 320, 494, 507, 510 
Boron, 151 

Boston, 8g, 149, 186, 249, 295, 358, 
business, 571, 609. climate, 464!, 
harbor, 651; trade. 616, 621 f, 622*, 
624, G42, 644 
Bobldbr Dam, 514 


Bowman, Isaiah, 92 
Brahman cattle, 280, 301 
Brahmaputra River. 374 
Biaila, C53 

Blanches o£ business, 615 if 
Biazil, 13, 53, 72, 173, 

444- eilies, C30, colfee, 677, contrast to 
U 5, 676 f , cotton, 536. 57S. 378, m- 
oustnes, 533, ggg, malaria* 
350*, f . plantations. 394, 407, popu 
lalioa, 94, 16a, products, 6, 259, 303, 
381, 415*1. 487. soils, 131, ir,5, 

topogiaphy, 138, 170. 179. trade. 641, 
655. 657- 661. 665 vegetation, 47, 49, 

83. 97. 103, ivaterpower, 508, 510!, 

522 

Breadfruit, 49, 400 
Biemen, 651, 653 
Breslau, 480 
Bucks, 592 

Budgeport, 249, Goj, 622 
Brisbane, 443, 526 
Biistol, 621, 651 

Biitain, tee England; Great Britain 
British Columbia, 38!, 206, 210, 218, 
313, 632. industries, 525, 537, mineials, 

494. 496 f 

British Guiana. 351. 373, 497, 655 

British Honduras, 351. 663 

British India, see India 

British Isles, see England. Great Britain 

British Malaya, 6 

Biitish North Borneo, 6 

Bulish West Indies, 259 

Buttany, 457 

Bioken Hill, 496! 

Blown, P E, iig 
Biussels, 210*, 2 i 6 
Bucharest, 4691, 472. 628 
Buck, J L , 231, 232, 636 
Budapest, 472 
Buddhism, 386 

Buenos Aires, iGa, 163, 336, sjG, 440, 
444. 558, harboi, 652 f., industries, 
526, 635- 537 

Bulfalo, 697- 625, 630, industries, 551, 

597. 604 

Buffaloes, 26, 48 
Building materials, 586, 593 
Bulb industry, 116 

Bulgaria, 20s t , 272, 278, 360, 469. 

521 S73 

Buinia, 103, 301. 496 £ 

Business men, migration, 629 
Butter, 298, 369 
[ Buying poWtr in tropics, 13 
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Cabinet woods, 400 
Cacao, 66, 397, 416! 

Cactus in Connecticut, 24 
Cano, deaths, 347 
Calabria, crop yields, 435*1 436 
Calcium, 150 

Calcutta, 163, 411, 418, 653 
“Caliche,” 134 

Caliloinid, 33, 38, 41, 43. 61, 85, igt, 
S52, 565, agiiculture, 21, 15a, 225, 
293, 295, 431, 437, animals, 275, 289, 
architecture, 482, attraction of, 430, 
cattle, 278, 283, 299, climate, 87, 423, 
423!, 437 f, compared with Italy, 
437 f , crops, 209, 235, 260, 380, 388, 
390, 400, 427, 427 ft , 459, fisheries, 
313, 314, income, 356, industiies, 519, 
5*5 C. 53c 533. 537. 540. 548. 555 £. 
591, 593, 601, 606, G08, migiation to, 
87, mineials, 157, 485, 496, 505, 
motoi vehicles, 359, population, 360, 
429. trade, 641, tiees, 95, gS, 102, 
Valley of, 42Q, waterpower, 186, 513 
Camden, 625 
Camel, 271 
Campeche, 72 
Camphor, 399 

Canada, 37, 52, 65, animals, 90, 289, 
308, climate, 339, 34O, conveniences, 
356. 357< crops, 86, 88, 202, 221, 228, 
234*, 236, 238, 380, diet, 379, fish- 
eries, 315 f, 319. forest service, 38, 
forests, 34, 38, 39, g6, 101, 106, 608, 
industries, 523, 531, 538, 557, 579, 
608, minerals, 68, 487, 489 f , 497, 
501, motor vehicles, 356, physiog- 
raphy, 109, 130, 132, 163, lailroads, 
640, settlers, 92, 264. trade, 640, 644, 
655, 657 £ , 6&1, 663, 6Gg E , waterpower, 
508, 510, 513 1,516, 522, wheat, 213 f, 
2 16, 2 18, 221, 237, 371 
Canal Zone, see Panama 
Cane sugar, 258, 540* f 
Canton, China, 418, 65a f. 

Canton, Ohio, 604 
Cape Cod Canal, 622 
Cape Colony, 97, 311, 422 
Capetown. 429 

Capital in Neiv England, 570, and 
lubber, 12 
Caplin, 317 
Caracas, 402 

Carbohydrates, 364, 368 f , 382 
Caribbean legion, ii, 49, 409, 412, 415 f , 
657, 665, 676 

Carohnas, 154. 261, 313, 572, 576, 590 


Cartagena, 406 
Cascade Range, gG, 487 
Caspian Sea legion, 34. 184, 215, 219, 
426 

Cassava, 370, 381 
Castilian, 628 
Castor beans, 368 
Catalan, 628 
Catania, 429 

Cattle climate lelationships, 19, agS*, 
457. distribution, 278 (t , economic 
geogiaphy, 296 ff*, effect of heat, 
280, in India, 76, 583, Iieland, 264, 
mountains, 185, types, 300 ff , in U S , 
175, value, 272, weight, 252, 253*, as 
work animals, 287 f 
Caucasus, 486, 507 
Celebes, malaiia, 349 
Cement mills, 591 
Cential ACuca, highlands, 401, 409 
Central Ameiica, 13, 72, 287, 391, 401 f, 
460, 501, 606, 676 

Cential Asia, 60*, 67, 137, £63, 239, 349, 
486, 529, oases, 34, 61 
Centrifugal tendencies, 557 ff 
Ccntiipctal tendencies, 557 fl 
Cereals, 233, 363 ff , 368 tl , 374 f . 378 
Ceylon, 6, 12, 301, 339, piodiicts, 407, 
410. 415, 655, 657, 665 
Chaco, 63 
“Chair Town," 589 
Champlain, 136 

Change of temperature, and health, 331, 

332* 

Changes in commetce, 680 f 
Changsha, 449 
Chaparial, 40 
Charactei of migrants, 466 
Charleston, climate, 440 
Charlotte, population, 446 
Chemical processes in soils, 125 
Chemicals, 606, 607*, 667 
Chengtu, 449 
Cherbourg haibor, 652 
"Chernozem’-’ region, 215* 

Chestnut 106 

Chicago, 8*, 163, i86, 244, 275, 297, 
468, branch firms, 616, 618 f, 619*, 
624, fire, 592, hinterland, 617(1, 
industries, 525, 549, 551, 556, 568, 
588 f, 592, 597. 600, location, 630; 
pipelines, 507. trade, 644, 649 
Chicle gum, 400 

Chile, 38,-41, 51, 62*, 236, 289, 315, 
341, 347, animal products, 458, archi- 
tecture, 482, 585, cities, 630; climate. 
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488, 485, Clops. 371, 388, 390. 437 f. 
forests, 36, 97, 102, indusuies, 536. 
538, inineials, 6i, 68, 156, 486, 495!. 
inounlauib, 426, population, 429, rail- 
loads, G49. trade, 655. 657, 674, rvater- 
powei, 510, 516 

China. 52, 53, 8 i 8, agriculture, 155, 
171, 202, 221. 230 tt , 236, 286 I , ani- 
mals, 269, 287, 288, 302, 304, 308, 
310, chaiacLei ot people, 232, 304, 
335, 337. 35G. 449. cities, 630, climate, 
21. 73 *- 78. 171. 349. 423. 41 °. 463. 
contiast between Noith and South, 
81, ciops, 216, 228, 371 t, 381, 383, 
412, 414, 417. 427, 442, disasters, i8o, 
182, 228. 239. fisheiies, 313, 318, 320, 
food, igi, 363, 365, 367 (, 379, 387f, 
foiests, fo. 97. 102, health, 315, 350, 
houses, 590, human labor, 232, 286, 
310, 383, industiics, 343, 459, 525. 527, 
533. 538. B 53 . 556. 558 576, 578. 
582, 59a, Japanese, 447. miner.als. 153, 
48G [, 494 " 496. 5 ot< 503. 838. physiog- 
raphy, 83, 170, 178, 401, population, 
84, 94, 162. 442, 63a, 637, size ot I 
farms, 636, soils, 131, 135. 149 . 172. 
South, description of, 448 f, sub- 
sistence economy, 58, 356 £ , 583' trade, 
645, 655, 663, 672 ft , 673, tiansporta 
tion, 169, 284, 287; vegetation, 442, 
svatei power, 510. 516 
Chinchbug. 239 
Chinese m Malaya, G, 12, 13 
Chinese Faim Economy, 636 
Chinese Monsoon Region, 69*, 482 
Chisinau, 628 

Chosen, 74, 81. 82, 97 £, 130, 313. 318 £, 
417 

Chiysanthemums, 23 
Chunking, 449 
Cilician Plain, 428 
Cincinnati, industiies, 79. 592, 597 > 

616, 618 £ 

Cities of China, 81, climate, 333*. 334 . 
632, in Continental Cyclonic Region, 
472. hinterlands, 61311, m Maiine 
Cyclonic Region, 460, m Mediter- 
ranean legions, 429 f , motoi vehicles 
in, 358, optima of, 629 ft, 633 1> 
primate, G26 ff , and seacoasts, Gsst. 
water supply, 161 , wet tropical agri 
cuUme, 417 

Civilization geographic pattern, 361, 
and minerals, 487 fE . stage of, 209, 

537 £ 

Civil-seivice examination, 329 


Clay, 482, 591 f 

Cleveland, 18G, 297, 625, industries, 
195 . 551. 592 . 597, G04, 609 
Climate foi cattle, 298*. Chicago, 8*, 
cities, 333*, 33J, 632, coniferous for- 
ests, 38. 61*, Connecticut. 198. Cool 
Continental Regions, 473* f , of con- 
tinents, 200, 4iof, corn, 198, cotton 
industry, 570, cultivation, 224 f , Den- 
mark, 210, 281, deserts. Go*, diagrams 
of. 531 Dublin, 298, egg-laymg, 275 f , 
Em ope, 20 j, health, 13, jja, 345, 
Italy, 424. 433 IT . J34*, Mediterranean 
type, 423* ff , milk, 281, monsoon type, 
70, 73*, of Peiping, 78*, and pro- 
ductivity, 433 ft, ,434*, of rainforest, 
C6, and rubber, 7, of San Francisco. 
299, of scrub forest, 47, m Singapore, 
8*, and soil, 114, 127, 127. of Steppe- 
lands, 84*, and tropical inertia. 34S, 
of tundras, 37. 59. of U S 204, vegeta- 
tion, 31 ff, Washington, 277 of net 
and dry low latitiidcs, 70, of wet 
tropical agriculture, 39-,* f , vvheat, 
210 f, 218 f, of \uc.itan, 72 
Climatic changes m England, 3G2 
Climatic elTiuency, 340* It , 343*, 344* ff 
Climatic limits, 20 
Climatic pattern, 324 f 
Climographs, 54 f , standard, 56, 332, 
334*, see also Diagrams 
Clothing, 556* f, 560 ft, 567*, 605* 

Coal in China, 638, dislnbution, 501 f , 
520, production, 490, 500, 502*, 503*, 
expoit, 667, and hard times, 498, and 
manufacturing, 517 1, 521; reserves, 
502*, 503* 

Coal Belt America, 550(1, Europe, 
552 f 

Coast Range, 23, 41, gG. 177, 426, 428, 

514 

Cobalt, 150 
Cobar, 498 

Cocoa, U S , imports, GGg 
Coconuts, 49, 388, 410 
Codfish, 31b, 367, 3G9 
Coffee, 139, 415 f. 889, C77 
Coir, 412 

Colby, Kan . climograph. 85* 

Coldnard limits, 233(1 
Cologne, blast furnaces in, 553 
Colombia, 169. 403, 405, 415; coffee, 
G77, mineials, 486, 501, 503, 504, trade, 
665, 676, waterpower, 516 
Colombo. 418, 632, 652 
Col6n, deathrate, 349 
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Colorado, 33*, 134, 188, 360, 380, agri- 
culture, 34, 189, 348, 260. industries. 
C04, 496, 549, 604; retail trade, 642 
Colorado River, 135, 438, 514 
Columbia, 56, 512 
Columbia River, waterpower, 513 
Columbus. 445, 597, 618 
Combine, 209 

Commeice changes in American, 679 If . 
G8o*, centers. 460. 61311, conditions 
ol, 639, paths of, 645 IT , of U S , (j 54 *> 
656*. 65811. 659*, 662*, 663*, 664*. 
668 * 

Commodities in foreign tiade, 667 f 
Communication facilities, 170, 595 
Community tndustiies, 520, 528, 533. 

534 * 

Coiniietition among industries, 541 I 
Complex industries, 528, 534 fl 
Concoidia, climate, 300 
Congo Basin. 11, 50, 49G, 508 
Conifeious forests, 32, 36 ff, 61, 63, 95 f, 
101, 107 

Connecticut climate, 24, 198. 233, ciops, 
15s. 197. 335, 241, 372, factory work 
ers, 336 t, farms, 17G, 47a, mdustiies, 
604, 496, 525, 635 , 593- 
trade, 641 

Connecticut Rivet, 17O 
Connecticut Valley, 149, 180, 249, 251 
Conservation of forests, 107 f 
Constipation, 365 
Consumption of minerals, 491 
Continental climate, 27, 200, 2ti, 289, 
342. 439 £ 

Continental Cyclonic Region, 466 f , 537 
Cook County, bricks, 592 
Cooking, 364 

Cool Continental Regions, 393, 401 fl 

Cool limits, 234 

Cool summers, value, 210, G40 

Cool tropical highlands, 393, 401 ff 

Cooperative movement, 457 

Copenhagen, 628, 651 

Copper, 481, 496, 498, 654, 669 

Copra, 410 

Corn and animals, 251, climate 198 ff, 
199*, competition with other products, 
248, cotton, 254 f , cultural value, 
396. distribution, 372, 376, 404, 428. 
in Indiana, 196*, of Java, 202, 
land devoted to, 241, 243*, limits, 
21 f. 233, maps, 195*, 201*, 243*. 
245*, 246*, optimum, 192 ff, pioduc- 
tion, U S , 22*, and slopes, 184, 197, 
sweet, 233, 237, uses, 193*, 540!* 


Com Belt, 22 175, 203, 241, 251!, 273, 
294, 298, 304, 308, 541, 542, 565 
Coin borei, 24, 197 
“Corn and Winter Wheat Belt,” 241 
Cornwall, tm, 496 
Costa Rica, 351 

Costs, agiicultural, 2191, 244 f 
Cotton, 61, 443, 571*, 577 *, in Alabama, 
14411, and corn, 254 f , industiy, 261, 
4 - 15 . 535 £■ 556. 567 fl - 573*. 576. 578. 
limits, 21, 23, 235, 237, 240, trade, 
667, 66g 

"Cotton Belt," 243, 413, 571 
"Cotton soil," 135 
Cottonseed industry, 540*, 541 
Countiy Gentleman, 611 
Countiy estates in Texas, 117 
Cows, see Cattle 
Cianes, 600 

Ciops failuies, 87!, 120, 229*. limits, 
29 ft, 233 ff, and relief, 1831!, selec- 
tion, 236 £ , temperature, 404 1 , value 
per acre, 251, variability, 229*, yield, 
86*, 143* £, 164, 374 f, 435* £ 

Cuba, 62, 131, 278, 336, 356, 407, 495, 
543, sugar industiy, 2591, 412 ff, 
540, 649, trade, 640, 655. 658, 661, 
663, 665 

Cultivable aiea of earth, 30 
Cultivation, methods ol, 209, 224 f 
Culture, distribution of, 359 
Cumbeiland Plateau. 486 
Curacao, 256, 559 
Cui rents, see Ocean currents 
Curtis Publishing Company, 611* 
Customs duties, 257 £ 

Cyclonic legions, 289, 450 ff, activity, 
453. 455. 539. 640 

Cyclonic stoims, 203, 289, 332, 339, 341, 
424, 4G2, 465, in Eurasia, 477 
Cypius, productivity, 456 
Czechoslovokia, 217, 338, 456, 485 

Daily industry, 116, 297*, 298 1 , 302, 
457 - 476. 565 

Dakotas, 27, 93, 161, 356, 549. agricul- 
ture, 52, 209, 220, 248, 294, 549, ani- 
mals, 254, 289, mdustiies, 532, 543, 
564, politics, 475, soils, 132, 206 
Dallas, 116, 446, 617, 624, 643! 

Danube, loess, 137 

Danube Valley, 454, 470, 649, 653 

Danzig, 653 

Daitmoutli College, 176 
Daiwin, Port, 70*, 71. 125 
Dates, 61 
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Davidson. FA, s8i, gig 

Day, length of, 23, 238 

Dayton, metal industry, 597. 623 

Dead Sea, potash in, 157 

Deathrate in Queensland, 419, in U S , 

463 

Deaths and changes of temperature, 
332*, from ill defined causes, 353*, sea- 
sons of, 328*, 338* 

Deccan Plateau. 76, 77, 135 
Degenerative diseases, 345 
Degradation tis aggradation, 178 
Delaware, 234. 261, 356, 562, 572 
Delhi, 77 

Demand, conditions of, 639 
Denmark. 433. 457 . agriculture, 178, 
213, 217. 23G. 275. 455, animals, 92, 
275, 289, 299. 303, 308, 319. 352. 457, 
481, climate, 210. 281, industries, 458, 
518, 525. trade. 655. 657 
Denvei, 619 

Depressed coasts, harbors, 651 f 
Depression, financial, 680 
Des Moines, 199*. 200, 550. 618, 649 
Deserts, 22, 36, 42 If , 59 ff 
Detroit, 163, 468, industries, 547, 551, 
588 E , 600, 604, trade, 616, 623 
Devil's Lake, 475 
Diabetes, 343 
Diamonds, 490, 669 
Diagrams (Asterisks are omitted here) 
Agt icuUute and vegetation 
cattle, climates for, 298 
coilee in Brazilian provinces, 415 
corn climographs, igg, uses, 193 
crops value by countries, 231, world 
area, 370, yield in Italy, 435 
eggs, seasonal variation, 276 
fertilizeis, effect on tobacco (photo), 
151, effect on wheat, 148, out- 
side Europe, igg 
milk, seasonal variations, 279 
rubber climate for, 8, production 
and prices, 2 

vegetation, schematic distribution 
of, 32 

wheat climates for. 210, in export- 
ing vs importing regions, 217, 
land available for, 28 
Climate 

St Louis and Rivadavia, 33, 54 
climographs of cities, 333, 334. 
continental cyclonic regions, 462, 
cool forest regions, 62, cool tropi- 
cal highlands, 403, corn, 199. 
deserts, 60, east and west of Lake 


Michigan, 474, equatorial rain- 
forests, 64, of Italy, 434. London, 
Bombay, Saratov, 55, Marine Cy- 
clonic Regions, 451, Mediter- 
ranean climates, 423, Mild East 
Coast Regions, 439, Monsoon 
Regions, 73, standard, twelve 
cities, 334: St Louis and Riva- 
davia. 51, stcppelands, 8g, tundra 
and high mountains, 58, wet and 
dry low latitudes, 70, wet tropical 
agucuUural regions, 395, wheat 
regions, 210 
Meallh fijid Knevgy 

deaths and changes of temperature, 
332, seasonal variations in Europe, 
338. m U S , 328 
disease, types of, in U S , 346 
health, seasonal variations in, 326 
mental activity, seasonal variations, 

329 

Indushy 

clothing industries in U S , 567 
coal and iron, 502, 503, 513, guj 
cotton consumption, 1810 to 1940, 
67 > 

food industiies in U S , 562 
industrial development by coun 
tries, 517, by states, 519 
power used in manufacture, 526 
shelter industries, 587 
Minerals 

coal reserves and production’ per 
capita, 503, total, 502 
minerals, production and consump- 
tion, 189 

petroleum production of II S vs. 
world, 507, world production, gog 
Trade 

foreign trade of U S ‘ percentages 
by countries, 663; changes in con 
tinents, G80. values of mam com 
modities, 6G8 

tropical imports to U S , 397 
Diagrams as geographic tools, 53 
Diet, 191, 364. 378, 396 
Digestive organs, diseases, 346 
Dinkas, 405 

Disease, 15, 345* ff. SIS’*. 349 . 35 t 

Dnieper River, 653 

Domestic animals, 269 ff 

Don River, 653 

Donets Basin, 485, 495 

Donkey, 271 

Dorchester, N H., 176 

Douglas fir, 102 
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Draft animals, 284 
Drainage m U S, 181* 

Diake, fishing fleet, 314 
“Diiftless” area, 136 
Drought, 23, 77, 79. 86 f 
Dry climates, diseases, 34S f 
Dry [aiming, 219 
“Dry ice," 508 
Dry Plains, 94, 220, 221 
Dry season, 396 
Dublin, 298* 

Dubuque, 299* 

Duluth, 550. 630 

Dun and Bradstreet's Reference Book, 
615 

Durham, 521 
Durum wheat, 216 
Dust, 347 
Dust Bowl, 30, 87 

Dutch East Indies, see Netherlands East 
Indies 

Dutch elm disease, 106 
Dutch Guiana, 407, 497, 655 
Dyeing, 573. 574* 

Earth's crust, minerals in, 482 
Earthworms and soil, 125 
Earthy pioducts, 48a f., 390 
East fertilizers, 152, motor vehicle in- 
dustry, 548 

East coasts us west, 130 
East Indies cattle, 301, cities, 630, 
crops, 6, 373, 381, 394, 396, 401, 409, 
410 £, diet, 379, laboi, 12, 286, shoes, 
583, trade with U. S , 678 f , vegeta- 
tion, 34, 50, iq6, waterpower, 510 
East Liverpool, 592 
East London, 440 

East Noith Central states, 564, 5G8, 587, 
590, 597, 632 

East South Central states, 372 
Eastern Em ope, natural regions, 469 
Economic factor in land utilization, 
241 ff, in manufacturing, 336 
Economic geography of animals, 269 ff , 
defined, 1, and optima, 633 
Economy, defined, 3 
Ecuador, 13, 256, 403, 416, 678 
Education in Iowa, 123 
Efficiency, differences in, 323, 326*, 338 f 
Egg-laying, variations in, 273, 274*, 

275 ff . 367 

Egypt, 43. 61, 67, 135, 520. 576, 590, 
655, agriculture, Ci, 155, 202, 287, 
308, 372. 412, 414, health, 339, 351, 
361 £ , wood consumption, 104 


Eire, see Ireland, Irish Fiee State 
Elbe Rivei, 653 
Electricity, 122, 516 £ 

Elephants, 46, 271 
Elizabethvillc, 496 
Emilia, 433 
Energy m Japan, 327 
England, animals, 91, 289, aichitecture, 
461, climate changes. 362, factory 
workers, 327, farming, 220, 222, 241, 
298, fertilizers, 155, 157, fruits and 
vegetables, 389, 427; industries, 525, 
532. 555, 569. 582. 592 i . manufac- 
tures, 264, 459. minerals, 68, 485, 
relief, 162, shift of industry, 520 If, 
521*, 569, soils, 115, tiade, 640, 650, 
657, 671, urbanization, 632, wood con- 
sumption, 104, wool, 580 
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Maps automobile, 359, as geographic 
tools, 53, types, 195* 

Maps 

Europe As a whole 

agiicultiual productivity, 457 
animal feed, 379 
clireatical efficiency, 344 


Maps 

Europe As a whole 
farm income, 354 
lertilizei, 154 
fruits and vegetables, 390 
health, 344 

liberal professions, 360 
potatoes and sugar beets per acre, 
381 

wheat percentage of harvested 
land, 207, yield per acre, 207 
wool consumption, 581 
Parts of Ewope 

England, industry in 1800 and 
1895. 522 

Finland, limits, 21 
Italy, piocluctivity of, 432 
Russia, black earths of, 215 
Switzerland, population, 187 
South Amenca 

malaria in Brazil, 350 
sheep, 30G 

United States As a whole 
Agncultuie and animals 

agricultuial machinery, 548 
agricultural manufactures, 51,9 
cattle for beef, 297, dairy, 297, 
weight, 253 

corn cost pei bushel, 245, farm 
price, 246, hai vested aiea, 243, 
pioduction (dots), 22, pioflt 
or loss, 246, yield per acie, 
195, yield per farm, 245 
cotton per acre, 235, textiles, 
57 ® 

crop failure, 229 
drainage, 181 

eggs per chicken, 274, expected 
by temperature, 274 
farm animals per capita, 90, 
per square mile, 89 
farms, unoccupied, 177 
fertihzei, 153 

harvested land per farm, 290 
hens, 309 

hogs distribution, 303, weight, 

253 

horses and mules per faim, 285, 
per acie, 290 

milk, per cow actual, 282, ex- 
pected, 282 

potatoes per acre, 234 
productivity, best vs worst years, 
86 

sheep, 307 
swme, see hogs 
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Maps I Afaps 

United States As a whole 
AgiicuUure and animals 

trucks and tractors farm work 
294, per acie, 293 
wheat, 208 

Climate and vegetation 
climatic efficiency, 343 
liimbei, peicentage oE hard- 
ivood, ggo 
vegetation, 36 

Industry and mining 
bakeries, 544 

bakeiy workers per 10,000 popu 
lation, 543 
blast fmnaces, 549 
chemicals, 607 
clothing, 575 

community mdustiies, 534 
comple't Industries, 534 
dyeing and finishing, 574 
furnituie making, 589 
gas fields and gas lines, go8 
glass and pottery, 554 
inachineiy, 551 

metal workeis per 1000 poputa' 
tion, 603 

mine and quairy products, 484 
motoi vehicles manufacture o£. 

g (6, persons per, 358 
oil fields and pipe lines, 506 
pen oleum leflning, 007 
piinting newspaper and job, 

610, peiiodical and book, Cio 
sawmill products, log 
silk and layon, 574 
simple industries peicentage of 
woikers, 530, woiktis per 
squaic mile, gga 
textile and clothing woikers per 
1000 population. Cog 
waterpower per peison, 512 
women's clothing, 557 
woolen industry, 573 
Trade and transportation 

Branch firms Boston, 622, Chi 
cago, 619. Detroit, 623, New 
York, 617, Philadelphia, 623. 

St Louis, 624. St Paul and 
Minn., 020, San Francisco, 621 
sales, retail, 641 
wholesale centers, 643 
Population and mode of life' 

Curtis magazines, Gii 
deaths' from ill-defined causes, 

3 ^ 3 ; ftcfmmetahohcdiS^sesi34S 


United Stales As a whole 

Popiilaiion and mode of life 
health, 343 

income jiei capita, 1929 35 333 
MG on farms, 353 
liberal professions, 339 
telejihoncs, 333 
Stale maps 

Alabama corn 143. cotton 143, 
physiographs. 143. nJute farm 
ers, 1 43 

California, crops per acre, 437 
Colorado, population, 33 
Indiana, corn per acre, 196 
Iowa soil, 119, types of counties. 

n8, value of farm land, 118 
Kentucky improved land. 163. 
telephones, 171, value of land, 
166 

New York, population, i88 
North Carolina crops per acre, 
168, land harvested, 168 
Special topics 
boll weevil migration, 146 
decline of population in N H , 176 
praiiies, 25 
soil in Texas, iiG 
IVoild 

AgricuUuic and animals 
cattle, 296 
corn acreage, 201 
cotton manufacturing, 577. pro- 
duction, 577 
fisheries, 312 
rice, 373 

salmon. N. Pacific, 315 
sheep, 305 
sugar, 384 
swine, 303 

wheat acreage, 27. regions, 214 
wool, consumption, 379. produc- 
tion, 579 

Climate and vegetation 
climatic efficiency, 340 
precipitation annual, 6g. seasons 
of, 41 

rubber climates, 8 
vegetation, 35 
Industr/ 

cotton manufacturing, 577 
industrial pursuits, men em- 
ployed, 524 

waterpower developed, 509, po- 
tential, 510 

wfool consumption, 579 
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Maps 

Natural regions' 

cool continental regions, 473 
deseits, 59 

temperate steppelands. 83 
tropical highlands, 401 
tropical raiiiEorests, 64 
wet and dry loiv latitudes, 69 
wet tropical agiicultuie, 394 
Population 
cities, 631 

population (dot maps), 111 
Trade and transportation 
Foreign trade per capita, 656; 

percentage sent to U S , 666 
foieign trade of U S exports, 659, 
imports, 662. per capita, 664. 
total, 6g4 

railroads and ports, 648 
trade routes, 646 
Maracaibo, 559 
Marbut, C. F , 454 
Maiginal products, 99 f 
Marine Cyclonic Regions, 393, 456, 460, 
cattle. 457, charactei, 453 fE, 461; 
cities. 460; climate, 211; manufactur- 
ing, 457 ff, 520 
Maritime Alps, i6a 
Maritime Provinces, 476 
Market gardens, 295 
Markets, ellect on industries, 54a f. 
Marquesas Islands, 321 
Maiseille, 429. 628, 65a 
Maryland, 602, crops, 234, industries. 

495.511.554. 562. 564. 572 

Massachusetts, 13C, 261. 358, agriculture, 
235, 243, 275, climate, 27. manufactur- 
ing, 467. 521. 525. 631. 544, 572 f, 589, 
60S f , 641 
Matanuska, 93 
Matto Orosso plateau, 179 
Mauritius, 406 

Mayas, 72 , . 

Mcditcrianean lands, 53, 583, attciettt 
climate, 430, animals, 306 £ ; crops, 
185. 427, 4,31, diet, 391, laboi, 310, 
silk, 308, 310, 582, trade, 663, vege- 
tables, 32, 34,.36, 41 £, 95, 421 
Mediterranean Sea, 41, 426 
Medlteiianean type of climate, 41, 211, 
289. 37'. 388, 390. 421 fl., 482 
Mekong River, 653 
Melbourne, 156, 460, 526 
Meliiika, 6 s* . , 

Memphis, 446, 604, 613. 644 

Mental atti^ity» gag*, 3^ t 


Meiida, 72 

Merritt Highway, 249 
Mesopotamia, 6i, 135, 149, i8g, 213 
Metabolic diseases, 345* 

Metals, 18, 48 f, 185, 594 If, 603 ff. 
Mexico, 72, 14a, G28, agriculture, 228, 
287, 307, chicle gum, 400, civilization, 
404, cotton industry, 524n, 530, 576, 
578, death rate, 339, highlands, 401, 
minerals, 486, 490, 496 f , 501, 504, 507, 
population, 162, 256, relation to U S , 
256, 658, 665, 673, 675, vegetation, 34, 
83, waterpower, 508, 516 
Mexico, Gulf of, 507 
Mexico City, 347, 403, 406 
Miami, 260, 617 

Michigan, loo; animals, 275, 298, 307, 
476. crops, 196, 234. 260, 380, 476, 
forests, 40, 99 f , industries, 531, 587, 
589 [, 593. 597. 604. minerals, 485, 
496, 519. trade, 641 f 
Michigan, Lake, climate of. 474 
Middle Atlantic states, 99, 241, 254, 385, 
487, 630, industries, 548, 564, 5671., 
572, 586 f, 630 

Middle Atlantic Trucking Region, 152 
Middle West, 307, 358 
Migration of birds, 277, and human 
character, 80 £ , 84, 86 f , 466, to plains, 
176 fl 

Milan, 299, 469, 472 

Mild East Coast Regions, 303, 417, 421 If., 
427. 439 (f , 442, 463. 482 
Milk, 269, 271, 279*, 281, 282*, 283£, 
3C7. 380 

Millets, 73, 372, 376 
Mills, C A, 3J5 
Milpa agiiculture, 66, 287 
Milwaukee, 156, 464, 468, industries, 549, 
551, 568, 600, 604, 61G 
Mineral Industry, 487 
Minerals and civilization, 487 ff,; con- 
sumption. 491; distribution, 17. 159, 
483 t„ 488 ff , deficiencies in U. S . 495, 
jn food, 365. geography of, 481 ff. 
political influence, 493, relation to 
earth's must, 482, 485!, in soil, 484, 
types of, 492 

Mining communities, 52. 486, 497 f 
Minneapolis, 477. 619. 620* 

Minnesota, 178, 184, 250, 549, abandoned 
farms, 176, animals, go, 299: ciops, 
234 f. 218, 371, toiests, 100, mdustiies, 
55Q, 5G4, Goi, minerals, 485, 519, 593. 
soils, 13G, 150 

Mis'slssippi River, 1.79, 183, £14 
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Mississippi State, 86, 152, 176, 254, 289, | 
sgi- 399. 480, 48 j., 486, 576, industries, I 

535. 531. 533. 544. 563 £. 588 

Mississippi Valley, 135, 137, 176, 178, 180 
Missouri, 6og, beef cattle, ag8. crops, 196, 
235 £, 241, 254, industries, 530, 564, 
576, 59b, 606, minerals, 496, 596 
Missouri Valley, loess m, 137 
Mixed foiests, 97 £ , 331 
Modes o£ life, 4G1 
Mohawk Valley, 649 
Molybdenum, 490 
Monkeys, 48, 50 
Monsoons, 49, Gg IT , 73, 78, 373 
Montana. 85, 88, 90, 134, 15a. 177. 565, 
620, metals, 496 f , Unde, 642 
Monte Carlo, 431 

Montevideo, 16a, 440, 414, gaG, 537, 537, 
Gga 

Montreal, 202. 233, 477, 504, 513, 519,652 
Moraines. 136 
Mormonism, 360 

Morocco, 155, 216, 287, 425, 427!, 495 
Moitgages, 123 

Moscow, 163, 47811, 553, 626, climate, 
335, 389 

Moselle River, 552 
Mosquitoes, 348 

Motoi vehicles, 15, 2G4, 357, 358*, 546, 

597 

Motoi s on taims, 284 
Mount Desert, 465 
Mount Ida, mines, 496 
Mount Washington, g8* 

Mountains, 37, 58*, 159, 185 ££, 438. 486 
Mozambique, 70? 

Mukden, 82, 216 
Mulberry tree, 309 
Mules, 285*. 2S8 f , 200* 

Munay River, 61 
Muscle Shoals Dam, 156 
"Muskeg,” igo , - 
Mysoie, climate of, 76 


Nagoya, 448, 528 
Nairobi, 402 
Nanking, 449 
Nantes. 653 
Nantucket, 465 
Naples, 149, 402, 429 
Nashua, 186 
Nashville, 624 
Natchez, 418 
Nationalistic spirit, 258 
Natural regions, 51 H. 


Nauru, 155 

Nebraska agriculture, 88, lya, 157. hm, 
200, 241, cliniatc, 27, 199*, 324. iniffia 
tion, 8b, 93 

Negroes, 84. 87. ijj, ,47, jFk,, ^ f, 
445 

Nepal, 401 
Nest biiikling, 277 

Netherlands, 13, ,04, 18,. 338. 5., 3, ^gri 
ciiluire, 152, 2f)6, 298, 30), 389, 436, 
459. 471. fisheries, 319 industries, 4>-, 9, 
525, 581, 783 minerals 489 
trade, 6)0, G47, see aiui HolUnd ‘ 
Netherlands East Indies, 17, 411. min- 
erals, 496, 704, 507, tiade. 675, 677. 
661,678 ' 

Ncthcilands West Indies, 257 
Nevada, bi. 1G2, 356. 496. 533 
New Bcdtoid, chmaic, 770 
New Brunswick 317, 704 
New England, 177, 7O9 C , 797, 605; agri- 
culture, 45Q, 476 f , 74H, 639, crops, 
197, 203, 210, 241, 249, 293, 3R7, domes 
tic animals, 89, 252, 273, 275, 289, 
fisheries, 313!, foiesi resources, 586, 
588, 608. forests, 40, 100 lug, 186, 
hilltop villages, 186, income, 356. in- 
dustries. aOi. 525, 730 IT , 74G, 730, 5^), 
563, 569!. 572, 587 f, minerals. 487- 
motor vehicks, 378, statu tsis, 320 soil. 
149, trade, 642. traffic routes, 249. 
urbanization, 630; waterpower, 186, 
5>3. 52a 

New Guinea, 64*, 67, 131, 401, 510, 568 
New Hampshiie, 178, 342, 608 
New Haven, 249, 604, 622 
New Ibeiia, La , 280 
New Jcisey, 93. 115. 14a. 177, 261, joS, 
342, 356, farms, 89, 152, 234, 278, 293; 
industries. 49G. 531, 533, 542, 550. 
556-f . 567 f . 572' 587 f . 59> f ' 597 
New London, 249 

New Mexico, 87, 289, 486, 540, 565, 64a 
New Orleans, 1G3, 183, 446, 540, 546, 

619- 839- 65a 

New South Wales, .422, 443, 526, crops, 

215. 235. 427 

New York City, 149, 152. 163. 188, 249, 
branch firms, 622, 624, climate, 75. 
333*. 334- clothing industry. 556. 568, 
575. dojiunance, 614, 629, funuture 
industry, 588 harbor, 649 (I., 653, 
hinterland, G14IT, O17*, bi8. loca- 
tion, 630, motoi vehicles, 358, print- 
ing, Gog, pioCessiofiol people, 960; 
trade, C42, C49 
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New York State, too, 175, 186, 249. 252, 
agiiculture, 196, 210, 234, 235, 293, 
349, 459, 5761. animals, 90 f, 289, 
297, 299, bakeries, 543, clothing indus- 
tiies, 556, coiporations, 261, forests, 
100, i86, income, 356, industries, 521, 
530. fi32. 5-12, 587 1 , 592 f , 597, bo6, 
608 £, G30, motoi vehicles, 358, popu- 
lation problem, 176, 186, 188*, pro- 
fessional people, 360: relief, 161, soil, 
149, textile industries, 572, 573 f , 
582, trade, 641, waterpower, 513, 515 
New Zealand, 150, 232, 315, 457, 588, 
animals, 289, 300, 30S, 457, 578, cli- 
mate, 339, 341, crops, 203, 218, 236, 
371, 382, industries, 458, 426*, 537, 
580, trade, 655, 657, 663, 675, trans- 
poitation, 460. vegetation, 33, 97, 102, 
453, waterpower, 508, 515 
Newfoundland fisheries, 63, 312 ff , 316, 
gi8f , iron, 495, 514 f. 520 
Newfoundland, Grand Banks of, 316 
Newport, 465. 570. 622 
Newspapers, 6ogfi, 6io‘ 

Niagara River, waterpower, 513, 515, 608 

Nicaragua, 676 

Nice, 429, 431 

Nickel, 490 

Niger River, 508 

Nigena, 56. 72, 411, 416, 657, dfig 

Nile, 44, 40, 72, 405, 424, 508 

Nmgpo, 449 

Nitrates, 128, 155 £ 

Nitrogen, 126, 149 £. 

Nomads, 61 

Nonagricultural production, 51, 61 
Non-Partisan League, 88, 47G 
Norfolk, 520 
Normandy, 186, 457 

North Africa, Oi, 92, 149, 155, 216, 582 
North America, 58, 335, agiiculturc, 85, 
219: cattle, 29G, climate, 340, 423, 4G5, 
conveniences, 357, crops, 222, 372, 382, 
fisheries, 314, industrialization, 525, 
railroads, 648, soil, aiS, Vegetation, 34, 
- 37 . 4 : 7 . 99. 133 

North Atlantic States, 1G2, 203, 249, 275 
North Carolina, 484, crops, 207, 235, 
254, fertilizer, 201, industiies, 542, 
551, 562, 572 f, 587, 589, 608, size of 
farms, 168*, timber, 102, 105, watci- 
powei, 511, 522 

North Central states, 90, 548, 564 
North China, 24, 73*, 79, 137, iSo 
North Dakota, 134, 13G, 184, 475, ani- 
mals, 273, 275, 27B, dimhie, 278; citfpS, 


2 o 6, 215 f, 222, 234, farms, 177, 290, 
293, v.ariability, 86, 88 
North Sea fisheries, 313 f, 316, 457, 553 
North Sea Region advantages, 228, 354, 
climate, efficiency, 340, 346, coal belt, 
552, conveniences, 357, countiies, 
ciops, 209 f, 212, 236, industries, 517, 
525, 576, powei, 527, productivity, 
456, professional people, 360, soil, 
206. trade, 644, wool, 581 
Noith Woods, 52 
Northeastern states, timbei, 105 
Noithern Rhodesia, minerals, 490 
Noithwest, timber, 105 
Norwalk, 249 

Norway. 36, 38, 92, 156, 304, 649, effi- 
ciency, 352, farming, 380. 638, fisheries, 
312 ff, 316, 318, 321, 457, industries, 
518. 632, minerals, 493, 495, 497, 501, 
seacoasts, 320, trade, 657, 665, watei- 
power, 514, 516, 522 
Nova Scotia, 235, 284, 476, 504, 519 f 
Nutrient solution, 151 
Nuts, 185, 308, 400 

Oakland, 429, 643 
Oases, 43. 6i, 67 
Oats, 233, 371 

Ocean currents, 425, 440, 451 
Ocean Island, 155 
Ocean bade loutcs, 646* If 
Odessa. 469, 472, 479, O53 
Ohio crops, 196, 204, 236, 241, domestic 
animals, 89, 297, 303, 307, 308, farm 
machinery, 548; industries, 530, 541, 
559 " 564. 587. 608, 642; soils, 13G 
Oil, see Petroleum 
Oils for food, 387 f , 410 
Okhotsk, 63 

Oklahoma, 87, cattle raising, 175. crops, 
88, 213 f, industucs, 531. 549. 555. 
565, G06, minerals in, 485, 49b, 503, 
507, soils, 132 
Old topogiaphy, 178 
Old woild, animals of, gif 
Olives, 388, 427, 435 »■ f 
Omaha, G13, 630, 642, fin, 649 
Ontario, 40, 202, daiiying, 476, minerals, 

497. 504. 509 

Oporto, G28 

Optima of animals, 2G9 ff , 298 E , of 
cities, 629 f , of ciops, 192, 197 f , 205, 
and economic geogra4ihy, 633, for fish, 
314, 31b, law ot, igift, foi man, 
38311. 331 

Oranges, 21, 2315, 400 
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Oiegon, 38 £ , animals oE, 875, 878, agg, 
458, crops, 214, 455, fisheries, 313 f, 
318, 457, industries, 526, 537. timber, 
38, 915 f, 102, 453. tractors and trucks, 
294, trade in, 641, wateipoivei, 514 
Oiinoco, 71, 91 
Oruba, 559 

Osaka, 335, 448, 525, 628, 649 
Oslo, 464, 6gi 
Ostrich, 48 

Overpopulation, 286, 673 
Oxen, 284, 287 
Ozark, lumber area, 186 

Pacific Coast, 38, 132. 457, 557, climate, 
341, 425, 514, diet, 391, diseases, 346, 
fisheries, 314. 457, hens, 273, 275. in- 
dustries. 525. 531. 535, 550 £, 565. 576. 
5S7. 609, lumber products, 96, 105, 588, 
608. motor vehicles, 358, 548, tiade, 
64a, 649. urbanization. 630, C32, water- 
power. 508. 514, wealth, 467 
Pacific Islands. 155, 313, 321, 394, 397, 
410 

Pacific Ocean, 41, 4a 
Packing-house products. 667, 689 
Packing materials, 595 
Paga Pago harbor, 650 
Paint, 587 
Palermo, 429 

Palestine, 157, 17a. 235, 287, 288, 347, 
400, 427 £, 507, 673 
Palm oil, 389, 411 
Palms, 49 
Pampas. 134 

Panama, 138, 349. 516, 658 
Panama Canal, 676 
Papaya, 400 
Paper, 104, 606 ff. 

"Paper City,” 608 
Pard, 10, 653 

Paraguay, 71, 83, 103, 507. 

Parana Rivei, 416, 511 
Pans, 149, 156, 460, 626, 628, climate, 
335, industries, 520, 597, location, 630 
Parsees, 78 
Patagonia, 34, 163 
Patents, 329 f 
Paterson, 582 
Peace Rivei Valley, 213 
Peanuts, 235, 388 
Pearl Rivei, 653 
Peat, 500 
Pedalfers. 127 
Pedocals, 127 
Peiping, 73*, 7&, 82 


Pcioponnesia, 427 
Peneplain, 178 
Pennine Hills, 186 

Pennsylvania, 91, abandoned farms, t-rli 

dustiy r,6G, efficiency. 324, 3^7, 

40. 100 income. 356, manufacturing 

a8r’ mdustiy. 

4 j. 5041 555 ' 591, S 9 S. 597. 601, motor 
vehicles, 358, natural 50 .TiS 
pioduction, 608, soil, ,3,, ,36^’tS 
induslnes. 567. 571. 57/ ' 

Persia, 149, ,6a, *30, 287. animals. 458, 
labor, 310. minerals, 486. population 
429. seacoasts, 320 
Persian Gulf, climate, 426 
Peru. 43, 61. 156, 162, 401, 405, 628. 
agriculture, 174. 286, 383, 540. desert, 
43. erosion, 172, minerals, 68, 259, 486, 
497 - 504. 5 b 7 ' seacoasts. 320, trade, 678; 
transportation, 284, waterpowei, rifi 
Pests, 20C, 240 * 

Petroleum, 504 II , m Germany. 494, in 
Mexico, 236, production, 483. 490. 504, 
refining, 606, 607*, as source of power. 
500. trade. 667, 669 
Philadelphia, 89, 149, 186. 249, 309: 
blanch firms, 616, 625*; climate, 334; 
and Fall Line, 511. harbor, 651, 
hinterland, 618. 624. 625*; industry, 
> 25 - 309. 569, 582. 588, 592, 606, 609 
Philippine Islands, 6, 259, 304, hens, 
308. resources, 407, 410, 412, 494; trade, 
857- 258, 661, 663, 665, 678 
Phihppopolis, 203 
Phoenix, G20 
Phosphates, 154 
Phosphorus, 149. 150 
Photographic supplies, 6G7 
Physical work, seasonal variations In, 
325, 326* 

Piece workers, 326* f 
Piedmont, 173, 178, 511, 605 
Pigs, see Swine 
Pilgrims, 136 
Pine forests, soils of, 130 
Pineapple, 400 
Pioneei fringe, 83 II , 92 1 
Pipelines, 50G* f 

Pittsburgh, 186, 358, 413, branch firms, 
61G, cliraograph, 463*. factory work- 
ers, 326, hinterland, 6i8, 625, indus- 
tiies, 551. 592, 597, 604. 609 
Plaice experiment, 316 
Plains, i^g, 170, i>!% ff., 4S3, 64a 
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Planmg-mills, 588 
Plantain, 381, 409 
Plantations, 49, 391 £. 4°? ^ 

Plants, function of, 17 
Plata River, 653 
Plateau states, 531 
Plateaus, 179 
Platte River, 189 
Po Basin, 469, 470 

Po Valley, 399, 438, 431, 433, 535. 657. 

673 

Podzols, 130 

Poland, 39, 157, 180, sao, 338, climate, 
469, 477, crops, 371, 380, 387, 389, 455. 
456, 582, industiies, 537, mineials. 
485, 501, 504, trade, 672, wool, 58 
"Polar” ail, 33a 
Polar deserts, 31 
Polders j 115, 183, 454 
Polish-German War, i8o 
Political factor, 87 f , 238, 256 ff , 265 £ , 
460, 473, 636, 665 
Ponchos of Indians, 404 
Pontiac, 604 
Poona, 70*, 76, 78 
"Poor whites,’’ 445 

Population density, 442, 630, 636 ff, 
problems, 71!, 94, 162, 264 
Populist Parly, 88, 476 
Porcelain, 592 
Port Maquarie, 440 
Portland, Maine, 8g, 278 
Portland, Oregon, 4G0, 605, CiG, 632 
Portugal, 278, 320, 371, G73, climate, 
278, crops, 185, 202 f, 2ogf, 210 
Portuguese in Brazil, 405 
Potash, 157, 490 

Potatoes, 20, 151, 233, 23G. in Europe, 
381*, 383*; as food, 368, 370, 378, 
3S0, 3S2, 412 
Potorftac River, 512 
Pottery, 354*, 591 
Poultry farms, 117 - 
Power and fuels, 500 ff , functions of, 
17, 161. 284 ff, 518, 527, and manu- 
facturing, 5170, 649 ft , ‘ soul CCS, 483 
Praiiies, 25*, 33, 42, 129, 133, 220, 359, 
475 

Prairyerths, 132 
Precipitation, see Rainfall 
Pretoria, climograph, 85* 

Price, A Grenfell, 349 
Prices, effect of, sf, 10, 43, 213, 247 
Primate cities, 626 ff, ' • 

Primitive manufacturing.- 527 ff.-- 
Pripet Marshes, 180 ' ' — 


Production, cost per unit, 244 f 
Pioductivity, 455 ff, 457*. and climate, 
431 ff , 432*, and sod, 224 
Piofessional people, 359*, 360* 

Piofit, factors in 248 £ 

Piogiess and sod, 123 
Piosperity and trade, 635 
Piotection and security, 256 £ 

Protective taiiffs, 257 
Protein, 364 f , 385 
Providence, 249, 467 
Piussia, i6g 

Psychological influences, 228 

Puerto Rico, 2591, 321,, 549. 655. 663. 

plantations in, 406 ft, 412 
Puget Sound, 212, 214, 299, 456 
Pulpwood, 104, 109 
Punjab, irrigation m, 61 
Pyrenees, 162 

Quarantine, 260 
Quebec, 285, 476, 579 
Quebiacho, 103 

Queensland, 325, 348, 418, 526 
Quinine, 398! 

Quirigua, 64*, 67 
Quito, 402, 404, 406 

Racine, 549, 604 
Radishes, 24 
Radium r 37 

Railroads, no, 169, 648 f , see also 
Transportation 

Rainfall, 41*, 65*, in China, 79. and 
continentality, 439 f , in cool tropical 
highlands, 403 £., crops, 200, 215, 
value of, 332. west us. east, 421 ff, 
see also Climate 
Rainforest, 44, 49, 98, 398 
Raleigh, North Carolina, 512 
Rangoon, 418, 653 
Raw materials, 539 
Rayon, 574* . - - 

Realm of High Productivity, 393 
Recife 4iSr 576. . -- 
Recreation, 187 
Red-and-yellowerths, 131 £. 

Red Bluff, 426 
Red River of the North, 136 
Redwoods, 38, lon- 
Refngerators, 600 
Regal and Richardson, 280 
Reindeer, 271 
Reliability of ciops, 228 
Relief (of the land), Tja, 139 ff., and 
crops, 91, 183 ff, -197,' 2bb, 224, anti 
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erosion, lya £ , ideal, i6o f , o£ Italy, 

431, limits set by, 24, and Mediter- 
ranean type o£ climate, 426; and min- 
erals. 485 £ , and population, 162, 
and transpoitation, 1G9 f 
"Relief” payments. 87 
Reproduction, seasonal rhythm, 276 
Reservoirs, 513 
Residual soil, 179 
Respiratory diseases, 346 
Retail tiadc, 641*. 644, in Iowa, 123 
Rhine River, 174. i8o, 183, 316. 552, 653 
Rhine Valley, 454. 640 
Rhode Island. 89, 525, 573, G04. 622 
Rhodesia, 72, 83, 496 
Rice, 12. 21. 184. 233. 373*. 37C, 39*5. II* 
Richmond, 512, 604 
Riga, 480 

Rio de Janeiro, 139, 163, 403, 405, 418, 
harbor. 651. 652, industiies, 511, 526, 

53S 

Rio Giande do Sul, 440 
RiO Grande River, 188 
Rivadavia, climate of, 53*, 54* 

Rivers and seapoi ts, 65 ff , 467, in 
Sweden, 109 
Rmera, 162. 191, 43° 

Roads among mountains, 170 
Rochester, 597. 613 
Rockefeller Foundation, 331 
Rotkwood pottery, 592 
Rocky Mountain States, 485, 49G, 531, 

565. 573. 642 „ 

Rocky Mountains, 34. gG. 177, 186, 289, 

29 *. 358. 485. 59S 
Rome, 149, 1G3, 429. 433, 434* 

Root crops, 380 
Rosario, 444 
Roseires, climate of, 45 
Rossman, J, 330 
Rostov, 473, 653 

Rothamsted Experiment Station, 148* 
Rotterdam harbor, G52, G53 
Rouen, 653 

Rubber, a*, 2-1S. i8£., GG, OG7, GOg 
Rugged relief, 167. 225, 640 
Rumania, 159, 179. 183, 203. 210, 216, 
372, 387, 4G9, 471 f, 507. 87* 

Running water, 122 

Russia, character of peasants, 478, cli- 
mate, 4G9. commerce, 655, crops, 371, 
376, 387, 389, 480, 58*. 649. fisheries. 
318, industries, 538, 576, 585, 672, land 
per person, 354. meat, 387, mineials, 
485. 400. 493 f. 49S. motor vehicles, 

356, overj^iilationi 637, ptettoleum, 


504, 505, 507, professional people, 3G1; 
southern, 472, sugar, 414; trade, 6^, 

667, 672, waterpower. 508, see else 
Soviet Union 

Sacramento, 41, 262 
Sacramento County. 458 
Sahara, 44, 51, 60, 92, 163 
St George, 614 

St Lawrence Valley, 136, 202, 513 
St Paul-Minneapolis, 477, 616, 613, 
Gao*, industries, 550, 604 
St Louis, 550, 630, climate of, 53*, 

54*. 161. hinterland, 616 f, 618, 624*, 
industiies, 568, 601 
Sakhalin, 319, 371, 494 
Sal, 103 

Salinity, lelatioii to fish, 315 
Salmon, optima for, 314 If, *ik 
S alomki, 628 
Salt domes, 486 
Samarkand, 34, 61 
Samoa, 321 
San Diego, 438, 620 
San Francisco, 163, 299, 429, 438, 651; 
climate, 426, hinterland, 615 ff, 618, 
C20, 621*, industries, 605, water sup- 
ply, 51 j, wholesale trade, 643 
Sin Joaquin County, 438 
San Juan River, 188 
San Luis Obispo County, 437 
Santa Barbara County, 438 
Santiago, Chile, 356, 425, 429, 526. 535, 
558 

Santo Domingo, 414 
Santos, jx8 

Sao Paulo, 139, 402, 405. 415, 418, in- 
dustries, 52G, JJ35, 537. 571, 576, 677 
Sao Salvadol, 418 
Saratov, climate, 54*, 55* 

Saskatchewan. 34, SS, 92, 132, 184, 206, 
215. 222, 649 

Saturday Evening Post, Gii 
Savannah, 440 
Savannas. 36, 44, 134- 
Sawniill products, 667 
Sawmills, log*, 109, 587, 588 
Scandinavia, 236, 454, 4S9, 520, 581, 658, 
671 

Scheldt River, 552. G53 
Schenectady, 186, 652 
Scientists, migration of. Gag 
Scotland, 91, 150. i86; diet, 368. gasoline 
production,- 504. industnes. S2^'S32, 

63s 

Scraatdn, 625 , 
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“Scrap” mills, 600 
Scrub forests, 44 f 
Sea and health, 338 f 
Sea breezes, 332 
Sea floors, 135 

Seacoast, effect of, 630, 633 f , 640 
Seapotts, 460, of American Cyclonic Re- 
gion, 4O7, and hinterlands, 648* ff , 
and livers, 651 £ , and Wet Tiopical 
Agiicultuie, 418 

Seasonal vaiiations, 325!, in bnths, 330, 
348, in egg-laying, 276*, in health, 
326'*, 327, 328-^, in mental activity, 
329*, in milk pi eduction, 279* 

Seattle, 163, 277. Gog, 6gi. hinterland, 
616, 618 

Security and protection, 256 £. 

Seed selection, 225 

Seme River, 653 

Selection of crops, 225 f, 236 f. 

Selva, 44 £ ■ go £ 

Senn-arid hrowneiths, 134 

Senegal, peanuts, 388 

Sequoias, 38 | 

Seville. 429 , 

Sewage, ggf 

Shale for gasoline, gog 

Shan Plateau, 496 

Shanghai, 163, 333, 440, 449, 333, 653 
Shansi, 8i 

Shantung, 74, 81, 182 

Sheboygan, 589 

Sheep, i8g, 271, 3og*, 307* 

Sheet erosion, 172, 174 
Sheffield, i86, 4gg, g2i 
Shelfoid, E V , 239 
Shellac, 399 

Shelter industries, gSgff. 

Shensi, 81 
Sliilluks, 405 
Shipbuilding, 602 
Shoes and leather, 383 
Shreve, F , cited, 42 
Si River, 374. 448 
Siam, seo Thailand 
Sianfu, 82 

Siberia, 37, 38, gi, g8, 63, 92, 163, 178, 
313, 341, 3S2. agriculture, 92, 216, 262. 
478, 'climate of. 62*, 210*, 469, 
forests of, g6 f , io6, industries in, 559, 
minerals, G8. 267. 486, 487, 497, 553, 
rivers of. 37, 109, soils in, 134, 206. 
««imps _in, 130. tiansportation in, 
460, vegetation, 33 f., see also Soviet 
Union' 

Sibblga, malaria in, 349 , 


Sicily, 306, 337, 427, 432 ff, 434». 43g*, 
438 

Sierra Nevada, 34, 38, 41, 96, 177, 292, 
426, 438. 487 
Sikkim, 401 
Silesia, 96, 483 
Silk, 567, 374*, 382, 669 
Silkworm, 308 £ , 4^2 
Silver, 48, 496 f 

Simple industries, 527 E, 530* ff. 532* 
Sinai Peninsula, 460 
Singapoie, 8*, 10, 418, 496, 632, Gga 
Sitka, 62* 

Sitka spruce, 10a 

Size of farms, 290, 473, 636, of fields, 
jGy 

Skill as factor m manufacturing, 556 
Slaves, 144, 147 

Slopes and frost, 185, importance, g, 13, 
140, 167, 184, as limits, 28, in U S , 
172 

Smith, J Russell, i8g 
Smyrna, 429 
Snakes, 50 

Social system m tiopics, ig 
Softwoods, 101 f. 

Soils m Alabama, 142!., of alluvial 
floodplains, 135, and climate, 114, 125, 
129, economic effect, 114 £; eiosion, 
172 ff, 429, exhaustion, 18, 141, 148 £, 
feitilization, 1 41, 225, Illinois, 223, 
Italy, 431: Iowa, ii8*fl, Java, g, 202, 
as limit, 24, 28, 29, local aspects, 1 13 ff , 
Maimc Cyclonic, 454, and mineials, 
484; Palestine, 428, and productivity, 
224, piofile of, 123, of rainfoiest, G6, 
lesidual, 179, on slopes, 9, Texas, i iG f , 
and vegetation, 31, 42, 114; and wheat, 
206, 218, zones of, i24ff 
Somaliland, climate, 3O 
Soochow. 449 

South, 445, climate, 370. cost of food, 
3C3; cotton industiy, 53G, 571 ff , g7G, 
578. Cl ops, 193, 244, 234. diet, 379, 
economic conditions, 17G, 234, factory 
workers, 327; farm animals, 232, 275, 
288. farm machineiy, 348, income. 
356, industries, 523, 532, 535. 564, 5G7 f . 
574. 576, 383, 606, labor, 148, milk, 
283, motoi vehicles, 359, population, 
442, professional people, 360, slave 
labor. 570, soils, 131, subsistence taims, 
642, timber, icjg, 388, trade, 650 
South Africa, 41, 83, 202, 304. 526, agii- 
cultuie, 394, 427, animals. 306 f., cities, 
. JisG). climate,. qC. 341, 440, 442, 
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laboi supply, 580, mineials, 48G, 490, 
501, tiacle, 655, 657 £, 661, wool, 578 
South Ameiica, 50. 58, 85. 558; animals. 
48, 289, 303, 3051, 30G*, cities, 630, 
climate, 336, 422, ciops, 202, 214, 371 
382, 394. dry [aiming, 219, food, 313’ 
indiistiies, 526. 535, 606, investments, 
13, laboi supply, la, 580. population, 
71, 92, laihoads, 649 luhbcr. 11, soil, 
a 18, trade with U S , (138, 665, 674 f, 
vegetation, 4a, 46 £ , 93, 98 £ , io6, wet 
and dry low latitudes, 70 
South Atlantic states, 423, 463, 5G2, 57a, 

576 

South Austialia, 41, 215, 42a. 526 
South Carolina, 273, 301, industries, 533, 
542, 563 f , tiade, 542. wateipower, 511 
South China, 162, 439 
South Central states, storms, 4G3 
South Dakota, 88, 197, 198, 241, 298 
South Pacific Ocean fisheries, 320 
South Sea Islands, 321, 365 
Southeast, 531, 588, 642 
Southwest. 3G0. 593 
Southwest Aliica, 6i 
Soviet Republic, see Soviet Union 
Soviet Russia, see Soviet Union 
Soviet Union, 52, 63, 2G1, animals, 58, 
92. 289, climate, 55*, 278, 477, crops, 
B02, 221, 228, 376. dry faimmg, 219, 
fertilizer, 155, 157, fisheries, 319, for- 
ests, 39, 101, 106, log, iron industry, 
653, mineials, 487, 490, 494, 497, 501, 
jareparation £or war, 267, rivets, 109. 
soil, aoG, tea, 262, topography, 170, 
178, 180, tractois and tiucks, 294. 
tiade, 645, 672, vegetation, 83, 84, 133, 
waterpower, 322, wheat, 206, 209 £, 
215, 220, 222, see also Siberia 
Soybeans, 21G, 389 

Spam agricultuie, 183, 210, 212, 235, 
28G, animals, 92, 284, 287, 288, 387, 
428, aichitectuie, 482, cities, 626, 628, 
climate, 278, 423, crops, 371, 388. 400, 
412, 427 £; deaths, 339, 3^7, feitilizei, 
155. 157. fisheimen, 316, 320, indus- 
tiies, 31 fa, 520, land pel person, 354, 
malaria, 350, minerals, 486, 495 f , 501, 
553, motot vehicles, 338, soil, 1 [g, 172, 
tiade with U S , 673, wool, 582 
Spaniaids in Biazil, 405, consumption 
o£ cocoa, 417 
Sparrows Point, 495 
Spices, 398 f 

Spitzbergen, 37, 68, 501 
Spokane, 135, 617, 620 


■jpiing Wheat, 213 
Springfield, 18G, 249. 622 

oCJUid, giy 

Stamford, 249 
Standard climograph 36 
Stanley Falls, 508 
Staich, 368 f, 380 
Stassfurt, 157 
Steel works, 600 

SmM',' 'M 

Stewart County, 179 
Stockholm, 651 
Stone industry. 590, ggj 
atony products, ^82 f. 

Slorrs, Experiment Station. 275. 277 j-R 
Snip- mills, 600 

Subsistence economy, 352. 40711, 612 
Substitutes foi rubber, 262 
Subtropical belt. 43, 254 
Sudam 7a. 92,146. 372.405. 672 
Suez Canal, 678 
Suffolk, 520 


Sugar, 258, 265, 369, 380, 38311. 38 1*. 
412 ff, consumption. 414 if, imports, 
669, refineries, 549 
Sugar beets. 380, 381*, 413 
Sugar cane, 184 

Sumatra, 6, 7. 12, jg, mg, 349, 357, 41^, 
5 ® 7 » 5^0 

Summer drought, 423 f 
Sunflov'cr seeds, 387 
Sunlight and hraiLs, 23 
Surabaya, 418 
Surinam, 407 
Suiplus, 15, 226 
Svalbard, 68 
Svealancl, 649 
Swakopmund, 60* 

Swamps, 130, 179 f 
Swatosv, 442 

Sweden, 63, 649, animals, 92. 275: coal, 
553, fisheries, 319, industries, 459, 518, 
525. 532. lumber, 107, 108, minerals, 
486, 495, soils, 136, trade, 665, 671, 672; 
waterpower, tSG. 514, 516 
Sweet coin, 233, 237 
Sweet potatoes, 234, 381 
Swine, 252 f , 253*, 270, 303*. 304* 
Switzerland agriculture, 178, 184, 206. 
210, 212, 380, 456*, aluminum, 497, 
architecture, 461, commerce, 655, 657, 
efficiency, 352, industries, 459. 51S. 520, 
521, 525, 527, 532, 557, 581 £, popula- 
tion, 187*, 361, soil, 150. and U. S 
tariff, 258, waterpower, 513 ft. 
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Sydney, NSW, 439, 443, 536, 651 

Syracuse, 433, 434*, 597 

Syria, i6a, 17a, 174, a86, 436, 438 f, 507, 

673 


Tables 

animals, domestic, 373 
ceieals, production by continents, 376 
cities' o£ Ameucan cyclonic regions, 
467, o£ Marine Cyclonic Regions, 
4G1, ol world, 637 

climate of continental and marine 
regions, 464, effect of contineiitality 
on, 440, of Peiping and Allahabad, 
74, of Wet and Diy Low Latitudes 
in Africa, 45 

coal, production, 50a, 503 
cows, effect of temperatuic on, 280 
cotton in Alabama, 146 
ciops values per acre, 231, yield per 
acre, 374 

deaths fiom tuberculosis, 347 
farms, size m relation to surplus, 537 
fishing by countries, 319 
food, composition of, 36S 
foreign trade changes in, G80, of U S , 
660 

forest types by continents, 99 
Gieat Britain, agiicultural changes, 2G7 
Iowa crop yields, 120, farm equip- 
ment, 122 

Irish Fiee State, agricultural changes, 

363 

Kentucky acreage of crops, 165, con- 
trast of highland and lowland, iGG, 
yields per acre, 164 
legumes compared with ceieals, 386 
metal industries, in U S , 598, 599 
minerals production by countries, 488, 
489, types of, 492 
natuial regions, 57 t 
oil seeds and olives, 388 
pulp ivood consumption in U S , 104 
sugar consumption per capita, 414, 
pel acre, 258 

timber, percentages in regions of U S , 
105 

trade routes. 647 
vegetable oil, source of, 410 
wage earners m clothing industiies, 
566, main divisions, 561, making 
miscellaneous equipment, 596, mak- 
ing transportation equipment, 59G, 
111 metal and chemical industries, 
594: in shelter industries, 586 


Tables Continued 
waterpower developed, 515 
wheat, hours of work, 220 
Tacoma, 620 
Taiga, 38, 96, 98 
Taiwan, 313, 399, 447 
Tampico, 507 
Tanganyika, 72 
Tangier, 427 
“Tanks," 7G 
Tariffs, 257 f , 413 
Taio, 382 

Tarrant County, 116* 

Tashkent, 34, 61 
Tasmania, 97, 341. 371, 455 
Taxation, 5, 100, 261 
Tea, 262, 417 f , 669 
“Teacup" cows, 287 
Teak, 103 

Telephones, 122, 171*, 353*, 356 
Temperate deciduous foiests, 33, 39 f 
Tempeiate grasslands, 69. 83 if *, 130 
289, 4G3 

Temperate haidwoods, 95, 97 f , 102 
Tempeiature and altitude, 402, changes 
of, 332, and contincntality, 439 f , and 
crops, 404 f , and eggs, 277 t , limits, 
20, relation to fish, 315, see also Cli- 
mate 

Tenancy, 123, 144. 147 
Tennessee, 8g, crops, 235, 542, fertilizers, 
154. 156, industiies, 519, 550 f, 562, 
564 f, 589, 604, 606, 608, population, 
162, waterpower, 511 
Tennessee River, gii £ 

Tennessee Valley, 42, 144 
"Terai," 49 
Teriaces, 174, 28C 

Texas, 85, 87, 142, 177, 484, animals, go, 
204, 289, 298, crops, 198. 213, 243, 254, 
fertilizer, ir,6, 1157, forests, 95. 105. 
industries, 531, 540, 5481, 576, g88, 
minerals, 485, 505, pioneers, 93, pipe- 
lines, 50G, politics, 475, praines, 34, 
177, soils, 116*, 129, 132, 134, 206, 
trade, G44 

Textile industiies, 580, 605* ff 

Textiles, see Cotton, Wool, Stlk 

Thailand, 103, 287, 301, 496, 638 

"Thomas flour," 155 

Tibet, 51, 59, 83, 179 

Tien Shan Mountains, 58 

Tientsin, 82 

Tillis, 429 

Tile, 592 

Till, glacial, 136 
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Tillering o£ wheat, 313 

Timber, Eutuie supply, 104 fE 

Tin, 496 £ , G69 

Tires, efTect on Indians, 5 

Tobacco. 149, 151*, 235 f, 54 o* ££ . 667 

Tokyo, 335. 440, 448, 525, 652, 628 

Toledo, 597, 604, 623, 630 

Tomatoes m nutrient solution, 151 

Tools o£ geography, 53 

Toronto, 504, 519, 525 

"Tourism," 431 

‘Toy Toivn," 589 

Tractors, 122, 293* 

Tiade o£ China, 8i. geography of, 595, 

635 ft . 645 ££ . o£ Marine Cyclonic Re- 
gions, 4fio, types of, 650, of U S , 
658 ft 

Tiade routes, lo, 645 ft, 647 
Trade winds, 49 
Ti anscaspia, locusts, 238 
Transhumance, 429 

Transportation. 110, 169 1 , 546!, 595, 

636 

Tiansvaal, 496 
Tiees, ag, 38, 78, 184 £. 

Trenton, 592. 625 
Tiieste, 472 

Tiimdad, 416, 504, 507 
Tropical an masses, 332 
Tropical legions climate, 14, colonies, 
256, exports to U S . 397*, forests, 4, 
96, g8 £ , 103 f , fruits, 260, 400, handi- 
caps of, 341 £, 348, 382, highlands, 
342, 401 £, high-productivity type, 
39311, 407 ft, laterites, 131, planta- 
tions, 52, reliance on cooler regions, 
351!, soils, 128, trade with U S, 
675 ft . vegetation, 32, 36, 44 ft , 48, 
64*. 95 
Tioy, 652 
Trucks, 122, agg* 

Trujillo, 43 
Tsetse fly, 25, 286 
Tsinan, 82 
Tsmgtao, 82 
Tuberculosis, 346 f 
Tucson, 620 
Tulaie County, 438 
Tundras, 32, 37, 58*, 130 
Tunis, 155, 216, 372, 438 
Turin, 47a 
Tuikestan, 426 

Turkey animals, 92, 169, 284, 287, 350, 
387, architectuie, 482. climatic types, 
423, fanning, 241, 371 f, 388, indus- 
tries, 527, 58a £ , minerals, 486, sea- 


coasts, 320, trade with U S. 
wheat, 183, 209. 216, 222 
Turkmenistan, 238 
Turks, fatalism, 230 
Tuscany, productivity of, 43a, 435» 
Twin Cities, 6ig, 6so* 


m: 


oganua. 139, 369, 382, 402, 405, 409 

hkraine, 133, 215, .jyj 

Uncertain agriculture, realm of, 52 8if 

00 I " * ♦ 


Uncompahgre River, 188 
USSR, see Soviet Union 
Union of South Africa, see South Africa 
United Truit Company, 66i 
United Kingdom, see Great Britain- 
England ’ 

United States, 41, 53, loo, 335, advan- 
tages, 228, agricultural regions. 24s*, 
airplanes. 558, animals, 48, 269, 289 ft ’ 
890*1 304 > 307 *> 308, 583, banana pro- 
duction, 409, beet sugar, 259, bread, 
543, cement mills, 591, chocolate, 417, 
cities, 626, 630, citrus fruits, 427, clay 
products, 590, 592, climate, 204, 339, 
343 *' 346' 44O' ooal, 501, community 
industries, 533, compaied with Bratil, 
676, complex industries, 535, con- 
veniences, 357, cool limits, 234, corn, 
192, 196, 244, 372, cotton, 235, 576. 
cotton industry, 536, cottonseed in- 
dustry, 540* t. crops, 221, 236, 254, 
374 ' 378' deaths, 353*, deserts, 42. diet, 
379, diseases, 345*11, 346*, drainage, 
180, efficiency, 232, electric power, 516, 
factory operatives, 325, farm income, 
354 ' 355 *' fertilizers, 150, 15211, 153*, 
157, fisheries, 313, 316, 320, food im- 
ports, 363, food industries, 562; forests, 
11, 36, 39 ft, 95 ft, gasoline produc- 
tion, 504, glass making, 554, health, 
328, 342, 343*, iron industry, 550, 596; 
jute, 411: labor, 310, length of life, 
331, lumber, loi, 102, 104, log, 106, 
no, manufacturing, 517 f , 524 f, 537, 
557, maps, see Maps, metals. 68, 496 f.; 
and Mexico, 256, milk production, 
282*, 283 f., mineral deficiences, 495, 
498, minerals, 484, 487, 489, 490; 
motor vehicles, 356 ft , 358*, 546, paper 
industry, 608, pests, 239, petroleum, 
410, 504; pipelines, 506, population, 
162, 264, potatoes, 234*, 380, 383; pot- 
tery making, 554, 591, poultry, 273, 
274*, 308, power, 527, 578. prairies, 84: 
pi ice war, 261, primitive industries, 
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530, productivity, 85, 86, 232, 251, 4®°, 

649, professional people, 359*, 3®°. 

quaiaiitine, 260, leEoiestation, 108, 
nibbcr, n, 15, sewage, 156, shelter 
industries, 586* £ , silh industry, 582, 
size of faims, 168, soils, 39, 130, South, 
445, Southwest, 60, steppelands, 83 1 , 
sugar, 385, telephones, 353*. 356. 

tobacco, 149. topography, 160, 163, 
172, 173, trade, 72, 413, Gj-iff, 645, 

650, 664* ff , 658 re , 669 ft , 679 II , GSo*, 
tropical trade, 397*, G47, 675 ft , vege- 
tation, 33, 36*, waterpower, 508, 510, 
511 f, 522, wealth, 415, 467- 491. 
wheat, 205, 206, 210, 2 i 4 f 220, 222, 37 ^* 
wholesale tiade, 642 ff., wool, 578, 580 

U S Bureau o£ Soils, 119, 173 
U S Department o£ Agriculture, 85, 147, 
200, 244, 248. 251, 279, 293 
TJ S Steel Corp , 629 
Unproductive Realm, 51 ff , 58 ft 
Uppei Lake region, 493 
Uppernivik, 59 
Ural Mountains, 495, 553 
Uruguay, 83, 289, 300, 306, 342, 371, 42s. 
443 E„ 526, trade with U S , 638, 661, 
674 

Urundi, bananas, 409 
Utah, 360, 526, 642, industries, 549, 596, 
minerals, 496, 497 
Utilization of land, 120 

Valencia, 429 
Valley breezes, 332 
Valolization of, 416 
Valparaiso, 425, 429, 526 
Value per acre, 251, 374 
Vancouver, 651 

Variability, value of, 200, 229, 237, 43G. 
453 

Varmland County, 107 
Varnish, 587 

Vegetables, 23, 368, 389 ff , 390* 
Vegetable oils, 410, 669 
Vegetation" and climate, 31 ff, 42, 63 ' 
in cool tropical highlands, 403 f , east 
vs west, 421 ff , maps, 32*, of Marine 
Cyclonic Regions, 453, Meditenanean 
type, 427 £ , of Mild East Coast Re- 
gions, 442 ff, and soil, 31, 114, 128 II, 
U S , 36*, world, 35* 

Venezuela, 134, 163, 256, 278, 402, 510, 
industries, 533. petroleum, 504, 505, 
507, trade with U S, 665, 676 
Venice, 472 
Ventura County, 438 


Verkhoyansk, 6a* 

Vermont, 90, 176, 206, 235, 299, 485, 513, 
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Vesuvius, 134, 431 
Vicenza, 433, 434* 

Victoria, 422, 526 
Victoiia Falls, 510 
Victoria Lake, 45 
Vienna, 149, 335, 470, 472 
Viigm Islands, 408 

Virginia, 102, 173. 176, 235, 602, Fall 
Line, 512, industiics, 519, 542, 562, 571, 
590, 604, 608, peanuts, 388, pulp, 608 
Virginia City, 497 
Vistula River, 653 
Vitamins, 365, 369 
Volcanic soil, 135 
Vosges, 162 

Wage-eainers in industries, 561, 566, 

586*, 593 ff 

Wages m textile industries, 580 

Walachia, 471 

Wales, 186, 485, 521 

Walkei -Gordon farm, 279 

War, 13, 261, 266 

War of 1812, 571 

Warsaw, 480 

Washington, D C, 467, 512, 609 
Washington State, 38, 135, 150, 565, 
animal products, 273, 275, 299, 458, 
climate, 23, 277, 514, crops, 206, 212, 
214, 235, 380, 455, fisheries, 313 f, 318. 
forests, 95 f, 102, 453, manufactur- 
ing, 458, 526, 531, 537, tractors and 
trucks, 294, tiade, 641. 643, water- 
power, 513 £ 

Water, uses of, 483 
Water buffalo, 287 £ , 296, 301 
Wateibury, 186, 6oj:, 613 
Waterpower, 500, 508 II , 509*, 510*, 
514 If, 522, 569 
Wateiways and rubber, 10 
Wealth in U S , 467 
Weather and efficiency, 326 
Wedgivood china, 592 
Wei River, 170, 182 
Wellington, 526 
Weser River, 653 
West, 176, 532, 650 
West Africa, 41 1 

West Australia, 215, 422, 526, 632 
West Coast, 616 

West Indies, 72, 381, 394, 397, 415, 540, 
630, 676 

West North Central states, 564, 586 
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West Point, 329 
West Soutli Central states, 565 
West Vuginia, 198, 210, 289. 291, m- 
dusLnes, 519, 554, 562, minerals, 485, 
504, wateipower, 511, 514 
Wet and Dry Low Latitudes, 69 ff , p*, 
103, 482 

Wet Liopical agriculture, 49, 65 f, 

394 * 395 *. 397 *. 411. 417. 630, 640! 

655. 657 

Whangpoo River, 653 
Wheat, 206, 210 1 , 213, 218, 237, 371, 
427!, 669, and climate, 210, 218 f, 
cost of, 213, 2191, distribution, 27!, 
28*, 20311, 207*, 208*, 213, 214*, 
trade, 216 f, 669, winter, 213, yield, 
212 f, 217*, 233 
Wheel, 28J 
Wheeling, 597, 604 
Whithcck, R H, 137 
White Nile, 45 
White pine, 95, 106, 108 
White Settlen in the Tiopics, 349, 405, 
418 

Whitney, Eh, 144 

Wholesale trade, 642 II , 643*, 644 

WicUiam, Sit Hemy, 5 

Wilkesbaire, 625 

Willamette Valley, 299, 454 

Wilmington, 625 

Winchendon, 589 

Winds, g, 14, 174 

Wine, U S imports of, 669 

Wine-raaking in England, 3C2 

Winnipeg, 237, 477 

Wuitei Rains, 423 f 

Wisconsin, 100, 342, 549, animals, 90, 
150. 275, 297, cattle, 278, 297, 299, 
470, crops, 196, 233, 234, 235, 476, 
forests, 99 f , 109, 261, 608, industries, 
531. 564- 589 f. 593. 597. sods, 114, 


136, 130; tracton and trucks, 294, 
trade centers, 620 
Witwatei stand, 49G 
IVolves, 48 

Women’s clothing, 536* f 
Wood, 99, 103 f, 449, 587 IT 
Wood pulp, 6G9 

Wool, 271, 303, consumption, 579*, jSi", 
industry, 520, 573*. 578!, production. 
579*, U S imports of, 669 
Worcester, 249, 622 
Worcestershire, 521 
Woik animals, 284 IT 
World trade, 645 ff , 653 f , 654* 

World War, 413, 671 

Wyoming, 152, 235, 356. 507, 519, 642 

Yak, 271, 287, 296, 301 
Yakutsk, 452 
Yams, 381 

Yangtze, 81, 180, 1S2, 374, 448. 510, 653 
Yangtze V.illcy, 443 
Yellow Riser, 182 
Ycio, 321 

Yield per acre, 85, 119, 203, 209, 231*, 
371 . 435 * 

kokohama, 323, 448, G31, 653 
\oikshirc, 321 
Youngstown, 604 
Yucatan, 71, 400 

Yugoslavia, 203, 216, 218, 220, 471, 497, 
agriculture, 372, 471, climate, 469, 
trade, 644, 673 
Y’ukon, 37 
Yuma, 61 
Yunan, 496 

Zambesi River, 508, 510 
Zebras, 48, 140 
Zebu, 280, 287 f . 296, 301 
Zinc, 481, 496, 498 



